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FOREWORD

The major perils in operating automatically fired boilers are loss of water (low water), furnace explosion, overpressure,
and overtemperature Pr1nc1pal causes of accidents to automatlcally fired boilers are lack of proper controls and safety

eyices, and

mproved

instriimentation, controls and safety devices, proper operating procedures, and a clearer understanding of installation
requjrements by the manufacturers, installers, and operators can greatly reduce the chances of personal injury, Jamage to

property, and loss of equipment from accidents.
It $hould be pointed out that any governmental jurisdiction has authority over any particular installation.

Inquiries

dealihg with problems of a local character should be directed to the proper authorities of such jurisdictiofs.

Safety codes and standards are intended to enhance public health and safety. Revisions résult from the co
conslderation of factors such as technological advances, new data, and changing envitronmental and indus
Revigions do not imply that previous editions were inadequate.

mittee’s
ry needs.

Thie first edition of this Standard, which was approved by The American Society ofMechanical Engineers’ Committee on
Contfols and Safety Devices for Automatically Fired Boilers, was approved andcdesignated as an ASME Standafd by The

Amefrican Society of Mechanical Engineers on April 29, 1977.

Thie second edition, which was approved by the American National Standards Institute (ANSI) on October 4, 1982, was
issugd on December 31, 1982. An addenda to the edition, CSD-1a-1984, was approved on August 17, 1984 andfissued on

Novdmber 15, 1984.

Thie third edition, which was approved by ANSI on November 17, 1988, was issued on February 15, 1989. Th¢ CSD-1a-
1989 Addenda was approved on October 3, 1989 and issued‘on February 15, 1990. The CSD-1b-1990 Addenda was

r1a-1993

Addgnda was approved on August 18, 1993 and issued on November 30, 1993. The CSD-1b-1994 Addenda was ppproved

r1a-1996

r1a-1999

Addnda was approved on Novembér2;1999 and issued on March 10, 2000. The CSD-1b-2001 Addenda was approved on

T seventh edition, which was approved by ANSI on January 17, 2002, was issued on April 15, 2002.
e eighth edition, which was approved by ANSI on August 9, 2004, was issued on April 15, 2005.

e tenth edition which was approved by ANSI on February 24, 2009, was issued on May 8, 2009.

e eleventh edition, which was approved by ANSI on January 13, 2012, was issued on May 10, 2012.
e twelfth edition of CSD-1, which was approved by ANSI on December 21, 2015, was issued on March
is thirteenth edition of CSD-1, which was approved by ANSI on August 23, 2018, was issued on October

e ninth edition, whieh' was approved by ANSI on September 13, 2006, was issued on December 29, 20006.

24, 2016.
12,2018.
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CORRESPONDENCE WITH THE CSDAFB COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of ¢

oncerned

interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

P a | ke . Fal adeds. det Fal < 1 141 dd ke
revispons-or—=a Cdot, alltl atttiliulllyg GUHLHIIIITTTHIHITTLHIIES. WUTTTOPUIIUTIILT STIUUIU DT aUUuItostu tu.

Secretary, CSDAFB Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Prpposing Revisions. Revisions are made periodically to the Standard to incorporatée.changes that appear
or dgsirable, as demonstrated by the experience gained from the application of the Staridard. Approved revisio
published periodically.

Thie Committee welcomes proposals for revisions to this Standard. Such propesals should be as specific as
citing the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the
including any pertinent documentation.

Prpposing a Case. Cases may be issued to provide alternative ruleés\when justified, to permit early impleme
an agproved revision when the need is urgent, or to provide rules niot'covered by existing provisions. Cases arg
immediately upon ASME approval and shall be posted on the ASME Committee web page.

Rejquests for Cases shall provide a Statement of Need and Background Information. The request should id
Standlard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same
existing Cases. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the
Case|applies.

Inferpretations. Upon request, the CSDAFB Standards Committee will render an interpretation of any requi
the Standard. Interpretations can only be réndered in response to a written request sent to the Secretary of th
Stanglards Committee.

Rejquests for interpretation shouldipreferably be submitted through the online Interpretation Submittal H
formlis accessible at http://go.asmeé.org/InterpretationRequest. Upon submittal of the form, the Inquirer will 4
automatic e-mail confirming receipt.

If the Inquirer is unable to-use/the online form, he/she may mail the request to the Secretary of the CSDAFB §
Compmittee at the above address. The request for an interpretation should be clear and unambiguous. It is fu
ommended that the Inquirer submit his/her request in the following format:

Subjpct: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tw
Editjon: Cite the applicable edition of the Standard for which the interpretation is being r

Quegtion: Phrase the question as a request for an interpretation of a specific requirement suj
general understanding and use, not as a request for an approval of a proprietary

hecessary
ns will be

possible,
proposal,

htation of
effective

entify the
format as
proposed

rement of
b CSDAFB

orm. The
eceive an

tandards
rther rec-

o0 words.
equested.

itable for
design or

Situation. Piease provide a condensed and precise qUesTion, COmposed msuch a
“yes” or “no” reply is acceptable.

vay that a

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

Background Information: Provide the Committee with any background information that will assist the Com

mittee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are

necessary to explain the question; however, they should not contain proprietary
information.

names or
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, ofactivity:

Attendjng Committee Meetings. The CSDAFB Standards Committee regularly holds meetings and/ortelephone
conferenfes that are open to the public. Persons wishing to attend any meeting and/or telephone |conferfence
should cgntact the Secretary of the CSDAFB Standards Committee.
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ASME CSD-1-2018
SUMMARY OF CHANGES

Foll U\ring apprnvnl hy the ASME CSDAFB Committee and ASME, and after pnh]ir review ASME CSD-1-2018 was

apprpved by the American National Standards Institute on August 23, 2018.

ASME CSD-1-2018 includes the following changes identified by a margin note, (18).

Pqge

Location
CG-230
CG-700

CE-170

CW-110

CW-120

CW-210

CW-410

Table CF-2

CF-162

Table CF-3

CF-180

CF-330

CF-470

Table CF-5

CF-480

CF-530

Nonmandatory Appendix B
Nonmandatory Appendix D

Change
Revised
(1) Term gas-pressure regulator,.main deleted

(2) Definitions for branch burner;may; multiple-burner boil
pressure regulator, gas, mdin; pressure regulator, zero go
shall; and should addéd

Added

Subparagraphs (¢) and (d) revised
Title and subparagraph (a) revised
Revised

Subparagraphs (a), (b), and (c) revised
Title \fevised

Revised in its entirety

Tenth entry in third column revised
Revised in its entirety

Subparagraphs (a), (b), and (c) revised
Revised

First entry of second column and Note (1) revised
Revised

Revised

Revised in its entirety

Revised

brunit;
ernor;
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ASME CSD-1-2018

Part CG
General

00 GENERAL REQUIREMENTS
10 Scope

rules of this Standard cover requirements for the
bly, installation, maintenance, and operation of
ols and safety devices on automatically operated
s directly fired with gas, oil, gas-oil, or electricity,
jact to the service limitations, exclusions, and accep-
of other listings in CG-120, CG-130, and CG-140,
ctively. Burner or burner assemblies installed on
rs or as a replacement burner shall comply with
quirements of CF-110 and CF-410 for gas and oil
, respectively. The use of a gaseous or oil fuel not

in the definitions has not been evaluated, and
al considerations may be required.

20 Service Limitations

rules of this Standard are applicable to the following

e:

all automatically fired boilers and burner ‘assem-
regardless of fuel input ratings subject to the exclu-
and acceptance to other listings of CG-130 and CG-
respectively

burners field-installed in auteniatically fired
s

30 Exclusions

following are excluded from the requirements of
tandard:

labeled>and listed by a nationally recognized testing

(2) are labeled and listed by a nationally(b¢cognized
testing agency or other organization that{s,acc¢ptable to
the authority having jurisdiction as complying yith ANSI
Z21.13/CSA 4.9, Standard for Gas-Fired Low|Pressure
Steam and Hot Water Boilers; meetthe remaining require-
ments of this Standard (see Nonmandatory Appendix A)

(b) automatically operated boilers fired with pil having
inputs of 3 gph (11.4 L/h)'or less that

(1) comply with Part CW, CE-110(a), CE-110(b), and
CE-110(j)

(2) are labeled and listed by a nationally r¢cognized
testing agency/or other organization that is acc¢ptable to
the authosxity’ having jurisdiction as complying with UL
726, Standard for Oil-Fired Boiler Assemblies;|meet the
remaining requirements of this Standard

(¢) "automatically operated, electrically heated boilers
having inputs of 115 kW or less that

(1) comply with Part CW, CE-110(a), and (E-110(b)

(2) are labeled and listed by a nationally r¢cognized
testing agency or other organization that is acc¢ptable to
the authority having jurisdiction as complying with UL
834, Standard for Heating, Water Supply, arjd Power
Boilers — Electric; meet the remaining requirements
of this Standard

CG-150 Jurisdictional Adoption of ASME |CSD-1

Adoption of ASME CSD-1 by a jurisdiction [shall not
preclude the jurisdiction adopting and afcepting
boilers listed or certified to other safety starjdards or
codes acceptable to the jurisdiction beyond the limitations
contained in CG-140. Where other such safety codes and/
or standards are adopted/accepted and overlap with the
scope of ASME CSD-1, it shall be the responsibility of the
jurisdiction to define the application of this Sta)dard and
those other codes and/or standards.

agency or other organization that 1s acceptable to the
authority having jurisdiction as complying with ANSI
7Z21.56/CSA 4.7, Standard for Gas-Fired Pool Heaters

CG-140 Acceptance of Other Listings

The following other listings are acceptable:
(a) automatically operated boilers fired with gas
having inputs of 400,000 Btu/hr (117 kW) or less that
(1) comply with Part CW, CE-110(a), CE-110(b), and
CE-110(j)

CG-160 Metric{Sty Units——————————————

This edition of the Standard uses U.S. Customary units.
The acceptable equivalent SI units are shown in parenth-
eses for information only and have been directly (soft)
converted from the U.S. Customary units.
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CG-200 GENERAL PROVISIONS
CG-210 General

Installation requirements shall apply to controls, safety
devices, and burners on automatically fired boilers
covered by this Standard.

For information regarding boiler and/or burner instal-
lations, refer to local codes. In the absence of local codes,
see NFPA 54 /ANSI 7223.1 for gas-fired boilers and NFPA

CG-250 Annunciator Systems

Where used, annunciator systems, and their associated
testand acknowledgement circuits, shall have all contacts,
switches, relays, and lights arranged so that safety control
functions are not bypassed.

CG-260 Combustion Air

(a) The requirements of combustion air shall be in

31 for oil-fired boilers.

For bolflers firing liquefied-petroleum gas or LP-gas air
mixtures| the requirements pertaining to the storage
container, the first and second stage LP-gas pressure regu-
lators, anld all components upstream of the point of gas
delivery [see CG-700) are covered by NFPA 58.

CG-220 |Installation

(a) Indtallation of controls, safety devices, and burners
shall be in accordance with the manufacturer’s instruc-
tions and the applicable requirements of this Standard.
Diagram$§ detailing the wiring and piping connections
for the controls and safety devices installed shall be furn-
ished by [the unit manufacturer [see CG-510(c)].

(b) Inpktallations shall provide accessibility for
removing burners; adjusting, cleaning, and lubricating
working |parts; and replacing controls, safety devices,
and othef control components.

(c) Fofinformation concerning the location and instal-
lation of L.P-gas air mixture boilers, refer to local building
codes.

(d) When one or more modules of a modular boiler(see
CG-700) pre replaced, compatibility of all contrels and
systems [shall be ensured. The replacement modules
shall comlply with the initial listing and shall\meet the re-
quiremerjts of this Standard.

CG-230 |Observation Ports

Observjation ports shall be-previded to permit direct
visual infpection of the pilot; main burner flame, and
boiler fufnace, if requited to adjust the pilot and/or
main bu1rner flame. Observation ports providing direct
visual obpervatiom are not required for the following:

(a) bojlers usihgpulse combustion thatare labeled and
listed by [a nationally recognized testing agency.

(b) bollexsproviding indirect observation by reflection

accordance with NFPA 547/ANSTZ223 T for gasfired
boilers and with NFPA 31 for oil-fired boilers.

(b) Louvers and grilles shall be fixed in thé.open [posi-
tion or interlocked with the equipment so that thely are
opened automatically during equipment-operation| The
interlock shall be placed on the driven/member.

(c) Fans supplying air to the boiler room for combus-
tion shall be interlocked with the-burner so that air flow is
proven during equipment operation.

CG-300 MATERIAL<REQUIREMENTS
CG-310 Componeénts

Each controland safety device covered by this Starjdard
shall be aceepted for the intended service by a natignally
recognized testing agency such as, but not limited t¢, UL,
FM,«or‘€SA (see CG-230).

€CG-400 TESTING AND MAINTENANCE
CG-410 Cleaning

Manufacturers of controls and safety devices requiring
periodic service shall furnish detailed instructions
covering the procedures and frequency of cleaning [see
CG-510(q)].

CG-420 Testing

Manufacturers of boilers and burners covered by this
Standard shall furnish detailed instructions for tejsting
controls and safety devices, both when the boiler is pper-
ating and when it is out of service [see CG-510(c)]

CG-430 Maintenance

Boiler, boiler unit, and burner manufacturers [shall
furnish detailed instructions on maintenance| and

for visual observation or an indicator driven by a sensor.
When used, a sensor and indicator shall display both the
presence and absence of the pilot and/or main flame.

CG-240 Guarding

Guards shall be provided to protect personnel and
protect against damage to control equipment. Guarding
shall conform to applicable regulations.

serviceproceduresforthefuel burning systemor-electri-
cally heated units, including controls and safety devices
installed with the unit.

These instructions shall include requirements speci-
fying that cover plates, enclosures, and guards shall be
maintained in place at all times, except during mainte-
nance (see CG-510 and Part CM).
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Boiler, boiler unit, burner, and control manufacturers’
operation and maintenance instructions furnished with
the equipment shall be retained and made available to
the boiler operator (see CG-510).

CG-440 Operational Testing

(a) The manufacturer of shop-assembled boilers shall
test and report per CG-510(a) on the operation of control
systems and safety devices installed in accordance with

report form is contained in Nonmandatory Appendix C.
This report shall be made available to the authorized
inspection agency or the inspector for action as required
by the local jurisdiction.

(c) Installing contractors shall obtain from the boiler
manufacturer pertinent operating, testing, servicing,
and cleaning instructions for the controls and safety
devices (see CG-410,CG-420,and CG-430).Itis therespon-
sibility of the installing contractor to deliver these instruc-

this §tandard. Test conditions shall be as close to specified
field|conditions as feasible prior to shipment from the
manyfacturer’s facility. Where production makes it infea-
sible|to check each shop-assembled boiler unit individu-
ally prior to shipment, the manufacturer shall follow a
writfen inspection and quality control procedure by
which the intent of this paragraph will be met.

(b] The installing contractor shall test and report per
CG-5[10(b) on the operation of control systems and safety
deviges installed in accordance with this Standard prior to
release to the owner/user.

CG
CG

(a) Manufacturers of shop-assembled boiler units
covefred by this Standard shall maintain a report for
each| boiler unit or on each category (type, size, or
modgl) for boiler units. For boiler units less than ek
equal to 400,000 Btu/hr (117 kW) for gas, or less.than
or equal to 3 gph (11.4 L/h) for oil, a report shall bé.main-
taingd on each category (type, size, or model), This report
shallflist
(1) each control and safety device installed in accor-
dancp with this Standard
[2) name of the manufacturer{and model number of
each|control and safety device
[3) operational test perforned (see CG-440)
tems (1) through (3).shall be verified by the signa-
ture pf an authorized representative of the manufacturer
on tl}is report. An example of an acceptable data report
form| is contained in* Nonmandatory Appendix C. This
repoft shall besmrade available to the authorized inspec-
tion fgency erithe inspector for action as required by the
locall|jurisdiction.

(b] TInstalling contractors shall maintain or obtain from

IOO CERTIFICATION AND REPORTING
%10 Certification and Reporting

TIoTTS, Togeter WitiT COmplete wiTingand pipimgfliagrams,
and a written precaution that the operating, tésting, and
servicing only be performed by a qualified individual (see
CG-700) to the owner/user and to obtainld recejpt for the
instructions. The receipt shall be filedwith the injstallation
report.

CG-600 OPERATION
CG-610 Lockout

The manual progedure required for effecting the restart
of the equipmeéntsubsequent to a lockout shall e accom-
plished from alocation where the cause of the logkout may
be determined so that the necessary corrective aftion may
be performed to ensure that safe operating cpnditions
prevail before restarting the boiler.

Safety control(s) that can electronically reset without
local manual intervention, such as when power ¢r control
input to the device is interrupted and then restqdred, shall
not be permitted.

CG-700 DEFINITIONS

accepted: describing a boiler unit, equipment, por device
that is listed, labeled, or otherwise determined to be
suitable and safe by a nationally recognizef testing
agency. Field installations are accepted when hpproved
by the authority having jurisdiction.

air change: the quantity of air necessary to c¢gmpletely
replace the air contained in the combustion|chamber
and associated flue passages.

air shutter: an adjustable device for varying the flow of air.

alarm: an audible or visible signal indicating ar] off-stan-
dard or abnormal condition.

alarm circuit: a circuit that includes an alarm.

annunciator: a device that indicates a conditidn, either

the I dllulrdl,l,ul Crd1TpUl LfUI Edbh illdelldLiUll LUIIlplELEd.
The report shall list

(1) each control and safety device installed in accor-
dance with this Standard

(2) name of the manufacturer and model number of
each control and safety device

(3) operational test performed (see CG-440)

Items (1) through (3) shall be verified by the signa-
ture of an authorized representative of the installing
contractor on this report. An example of an acceptable

normal or abnormal, by visual signals, audible signals,
or both.

approved: acceptable to the authority having jurisdiction.

atomizing media: a supplementary medium, such as steam
or air, that assists in breaking the fuel oil into a fine spray.

authorized inspection agency: the inspection agency
approved by the appropriate authority of a state or muni-
cipality of the United States or a province of Canada that
has adopted this Standard.

(18)
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AWG: American Wire Gauge.

bleed line: a section of piping or tubing that conveys the
release of gas from a fuel train component, which periodi-
cally releases gas pressure to the atmosphere in order to
operate properly.

boiler: a closed vessel in which water or other liquid is
heated, steam or vapor is generated, steam or vapor is
superheated, or any combination thereof, under pressure

or vacuumforuse external to itself by the direct app]ir‘a-

limited to a maximum input of 400,000 Btu/hr (117
kW) (gas), 3 gph (11.4 L/h) (oil), or 115 kW (electric).

boiler manufacturer: an organization that manufactures
pressure parts for boilers or that shop-assembles parts
into completed boilers.

boiler system: a system comprised of the boiler(s); its
controls, safety devices, and interconnected piping;
vessels; valves; fittings; and pumps.

tion of Heat from the combustion of fuels or from
electricit

<

boiler, automatically fired: a boiler that cycles automati-
cally in rpsponse to a control system.

boiler, high-pressure: a boiler in which steam or vapor is
generatefl at a pressure greater than 15 psig (100 kPa
gage).
boiler, hdt-water: a hot-water heating boiler, hot-water
supply béiler, or high-temperature water boiler.

boiler, hot-water heating: a boiler in which no steam is
generatefl and from which hot water is circulated for
heating gurposes, then returned to the boiler operating
at a prespure less than or equal to 160 psig (1 100 kPa
gage) or|a temperature less than or equal to 250°F
(120°C) 3t or near the boiler outlet.

boiler, |hot-water supply: a boiler that furnishes hot
water to|be used externally to itself at a pressure less
than or efjual to 160 psig (1 100 kPa gage) or a tempera-
ture less|than or equal to 250°F (120°C) at or near the
boiler ouflet.

high-temperature water boiler: a water boiler inténded
for operafion at pressures in excess of 160 psig (1100 kPa
gage) andl/or temperatures in excess of 250°F\(120°C).

boiler, loy-pressure: a boiler in which steam or vapor is
generatedl at a pressure less than or equalito 15 psig (100
kPa gage).

boiler, mipiature: a boiler that dees-not exceed any of the
following limits:

(a) 16]in. (405 mm) inside*diameter of shell

(b) 20|ft* (1.86 m?) Keating surface

(c) 5 f}? (0.14 m?) gross volume,' exclusive of casing
and insulation

(d) 100 psig\(#00 kPa gage) maximum allowable
working pressure

boiler, madiilar: a steam or hot water heating assembly

botlerumnit—a COMpIete assembly comprised of the bpiler,
the apparatus used to produce heat, and assog¢lated
controls and safety devices.

branch burner: a burner that takes off from the main
burner supply line but does not have its own primary
safety control, but rather uses thé-main burner 3s its
source of ignition and safety contrdl (e.g., second ftage
burner). A line burner (or pipe‘burner) installed adjacent
to line burner and acting as-the\ignition source of thejadja-
cent line burner is considered to be a branch of a single-
burner assembly.

branch circuit: thatportion of the wiring system betjveen
the final overcurrent device protecting the circuif and
utilization equipment.

branch linela section of pipe or tubing directly conngcted
to a larger diameter or manifold line.

Btu"(British thermal unit): a quantity of heat requirpd to
raise the temperature of 1 1b (0.45 kg) of watef 1°F
(0.56°C).

building code: an ordinance that sets forth requirements
for building design and construction, and equipjnent
installation, or, where such an ordinance has not |been
enacted, one of the following model codes:

(a) National Building Code

(b) Standard Building Code

(c) Uniform Building Code

burner: a device for the introduction of fuel and air into the
combustion zone at the desired velocities, turbulencg, and
concentration to establish and maintain ignitior and
combustion of the fuel (see also burner assembly).

burner, atmospheric: a gas burner in which air for compbus-
tionis supplied by natural draft, the inspirating force being
created by gas velocity through the orifices.

burner, mechanical draft, atmospheric: an atmospheric gas
burner im‘]nding a mechanical draft device, suchl as a

consisting of a grouping of individual boilers called
modules intended to be installed as a unit with no inter-
vening stop valves. Modules may be under one jacket or
individually jacketed. The individual modules shall be

1 The gross volume is intended to include such gas passages as are
integral with the assembled pressure parts. Gross volume is defined
as the volume of a rectangular or cylindrical enclosure into which all
the pressure parts of the boiler in their final assembled positions
could be fitted. Projecting nozzles or fittings need not be considered
in the volume.

forced draft or induced draft fan to provide sufficient
air for completing the combustion process.

burner, natural draft type : a burner that depends
primarily on the natural draft created in the flue to
induce the air required for combustion into the burner.

burner, power: a burner in which all air for combustion is
supplied by a power-driven fan that overcomes the resis-
tance through the burner.
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burner assembly: a burner that is factory-built as a single
assembly or as two or more subassemblies that include all
essential parts necessary for its normal function when
installed as intended.

burner tip: a termination point that directs gas into a flame
of a pilot or into the combustion chamber.

combined feeder/cutoff: a device that regulates makeup
water to a boiler in combination with a low-water fuel
cutoff.

drip: the container placed at a low point in a system of
piping to collect condensate and from which condensate
may be removed.

fan, forced draft: a fan used to supply air, under pressure,
to the fuel-burning equipment of the boiler.

fan, induced draft: a fan used to exhaust gases, under
suction, from the boiler.

feedback line: a section of piping or tubing that normally

comBustion: the rapid oxidation of fuel, producing heat or
heatjand light.

comMiustion air: the air required for combustion of the fuel.
This |does not include the air used for atomization.

comHustion chamber: the portion of the boiler enclosure
into [which the fuel is fed, ignited, and burned (also
referjred to as furnace or firebox).

condlictor: a body that may be used to conduct electric
currg¢nt.

contipuous duty: the design feature of an electrical device,
suchfs a motor, enabling the device to operate at the rated
load [for an indefinite period.

contiol: a device designated to regulate the fuel, air, water,

control, primary safety: a control directly responsive to
flam¢ properties, sensing the presence of flame and, in
event of ignition failure or loss of flamé, .causing safety
shutdown.

contiol, safety (also known as limit): acontrol responsive to
changes in liquid level, pressure,-or temperature and set
beyond the operating range)to prevent the operation
beyohd designed limits,

contiol manufactureryan organization that manufactures
operfiting and saféty“controls for use on boilers.

CSA: [CSA Group:

damper: avalve or plate for regulating combustion air or
flue gases.

COHITIUIIICAtES dll' pressure Irolil d polit orrerer nce to the
air pressure side of a diaphragm of fuel traincomponent,
but could contain gas under abnormal €onditions; or a
section of piping or tubing that commurhicatg¢s flue or
gas pressure from one point of reference td another
point of reference.

firing rate: the rate at which aix, fuel, or an air-fugl mixture
is supplied to a burner, expressed in volume or heat units
supplied per unit of time:

flame failure response’time: the time interval befween the
loss of flame and-deenergizing the safety shutoff valve.

flue passages.(breeching): the cavities (e.g., flue, ekhaust, or
vent system).that convey the products of combugtion from
the boiler combustion chamber to an approved location.

FM: factory mutual approvals.

el train: a series of valves, regulators, and |controls,
between the burner and the source of fuel, that|regulates
and controls the flow of fuel to the burner.

gas: one of the following fuel gases: natural gas)liquefied
petroleum (LP) gas, LP-air mixture, manufactured gas, or
mixed gas.

gas-pressure regulator, pilot: a device for contr¢lling and
maintaining a predetermined gas pressure for] the pilot
burner.

gas-pressure relief line: a section of pipe or tubing that
conveys a release of gas from a gas-pressure relief valve.

ground: a conducting connection, whether intefitional or
accidental, between an electrical circuit or equipment and
either the earth or a conducting body that servds in place
of the earth.

grounded: connected to earth or to some condudting body
that serves in place of the earth.

grounded conductor: a system or circuit conductor that is
intentionally grounded

draftthedifferenrceimrpressure betweermratmosptrericanmd
some other pressure in the furnace or gas passages.

draft, mechanical: the draft caused by a mechanical device,
such as a forced draft or induced draft fan.

draft, natural: the draft caused by the difference in the
temperature of the hot flue gases and the outside
atmosphere.

grounding conductor, equipment: the conductor used to
connect non-current-carrying metal parts of equipment,
raceways, and other enclosures to the system-grounded
conductor at the service and/or the grounding electrode
conductor.

guarded: covered, shielded, fenced, enclosed, or otherwise
protected by means of covers, casings, barriers, rails,
screens, mats, or platforms to prevent contact by
persons or objects.
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high fire: the rate of a burner at or near design maximum
fuel input.

ignition system, direct: an automatic ignition system that
uses an electrically energized device to ignite fuel ata main
burner.

ignition system, hot surface: an automatic, direct ignition
system that uses a hot surface igniter to ignite fuel at a
main burner.

manifold, gas: the conduit of an appliance that supplies gas
to the individual burners.

manual reset device: acomponent of a control thatrequires
resetting by hand to restart the burner after safe operating
conditions have been restored.

maximum fixed stop limit: on a temperature or pressure
control having an adjustable set point, the maximum fixed
stop limit is the maximum setting to which the control can

be adjncfpd and still pprfnrm its intended functia (i.E.,

input ratifgthe fuet-burming capacity of a DUrTer at 5ea
level in Btu/hr (W) as specified by the manufacturer.

installing|contractor: an organization that installs a boiler,
combustipn controls, burners, and protective equipment
in the field.

labeled: equipment or materials to which has been
attached a label of a nationally recognized testing
agency tlat maintains periodic inspection of production
of labelefl equipment or materials. Labeling indicates
compliance with nationally recognized standards.

liquefied-petroleum gas: fuel gases, including commerecial
propane;[predominantly propane, propylene, or commer-
cial butahe; predominantly butane; isobutane; and/or
butylene,

listed: eqyiipment or materials included in a list published
by a natipnally recognized testing agency that maintains
periodic Jnspection of production of listed equipment or
materiald. Listing indicates compliance with nationally
recognizgd standards.

local: within physical sight and sound of the affected
equipment (see also lockout).

lockout: 4 safety shutdown that requires a local, manual
procedurg to restart the equipment (see also shutdown,
safety).
low fire start: the light-off ignition of a burner with the fuel
controls ih a low fire position. In a system with guaranteed
low fire sfart, interlocks are used-to-prevent startup if the
burner ig not in the low fire/pesition.

low-watef fuel cutoff: a device that shuts off the fuel when
the boilef water falls te;an unsafe level.

LP-gas aif mixture; liquefied-petroleum gases distributed
at relatiyely lowpressures and normal atmospheric
temperdturessthat have been diluted with air to
produce asdesired heating value and utilization

safety shutdown) but not be exceeded due to a mechgnical
or electrical stop device.

may: indicates an action is permissive, not réquirgd; or
indicates an alternative means to accomplish the spe¢ified
task.

multiple-burner boiler unit: a boilekuhit with one conmpmon
combustion chamber and morg€'than one burner assenbly,
each of which has its own-primary safety control.

NEMA: National Electric\Manufacturers Association.
NFPA: National Fire Protection Association.

oil: any commerwcial grade fuel oil as defined by ASTM
D396.

pilot: a small*burner that is used to lightoff (ignitd) the
main burher.

pilot, continuous: also known as a constant burning pllot, a
pilot that burns without turndown throughout the gntire
time the burner assembly is in service, whether the main
burner is firing or not.

pilot, intermittent: a pilot that is automatically lightedeach
time there is a call for heat. It burns during the entire
period the main burner is firing.

pilot, interrupted: a pilot that is automatically lighted|each
time there is a call for heat. The pilot fuel is cut off huto-
matically at the end of the main burner flame-establighing
period.

pilot, proved: a pilot flame supervised by a primary gafety
control.

pilot flame-establishing period: the interval of timq that
fuel is permitted to be delivered to a pilot burner
before the primary safety control is required to grove
the pilot flame.

pilot manifold gas pressure: the gas pressure measured ata
location that is specified by the hurner/hoiler unit iman-

characterstic:

main burner flame-establishing period: the interval of time
the main burner fuel safety shutoff valves are permitted to
be open before the primary safety control is required to
prove the presence of the main burner flame.

main manifold gas pressure: the gas pressure measured at
a location that is specified by the burner/boiler unit man-
ufacturer and is taken downstream of the main gas pres-
sure regulator.

ufacturer and is taken downstream of the pilot gas-pres-
sure regulator.

point of gas delivery: for other than undiluted liquefied-
petroleum gas systems, the point of gas delivery shall be
considered the outlet of the service meter assembly or the
outlet of the service regulator or service shutoff valve
when no meteris provided. For undiluted, liquefied-petro-
leum gas systems, the point of gas delivery shall be consid-
ered the outlet of the first stage LP-gas-pressure regulator.
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pool heater: an appliance designed for heating nonpotable
water stored at atmospheric pressure, such as water in
swimming pools, spas, hot tubs, and similar applications.

postpurge period: a period of time after the fuel valves
close, during which the burner motor or fan continues
to run to supply air to the combustion chamber and
flue passages.

prepurge period: a period of time on each startup during
whichairisintrod edintothe comb ion chamber and
flue passages in volume and manner as to completely
replgce the air or fuel-air mixture contained therein
prioyf to initiating ignition.

pressure regulator, gas, main: a device for controlling and
mairtaining a predetermined gas pressure to the gas
manifold.

pressure regulator, LP-gas, first stage: on undiluted LP-gas
systdms, a pressure regulator designed to reduce pressure
from| the container to 10.0 psi (70 kPa) or less.

pressure regulator, LP-gas, second stage: a pressure regu-
lator]for service on undiluted LP-gas systems designed to
redufe first stage regulator outlet pressure to 14.0 in. W.C.
(4.0 kPa) or less.

pressure regulator, service: a pressure regulator installed
by thle serving gas supplier to reduce and limit the service
line gas pressure to delivery pressure.

presdure regulator, zero governor: a main gas pressure
regulator that is normally adjusted to deliver gas at atmo-
sphetic pressure within its flow rating.

primfairy safety control system: an automatic labeled and
listed control that may integrate the functiens’of other
contfols, such as operating control(s), primary safety
control(s), safety control(s), and sensing devices. This
contfol system integrates separate\labeled and listed
components that incorporate feedback so that the
failute of any of these sensing, devices will result in a
safety shutdown and lockoutycondition of the boiler.

proven prepurge: a provision of the control system for
preventing burner operation until prescribed air flow
is prpven to be established during prepurge.

puls¢ combustion: a self-aspirating, acoustically reso-
nating combustion system.

quallfied“individual: a boiler service technician who is
engaged in and responsible for installation, replacement,

relay: a device that is operative by a variation in the condi-
tions of one electric circuit to start the operation of other
devices in the same or another electric circuit, such as
pressure or temperature relay.

relight: the action upon loss of main flame to reestablish
the ignition source without recycle.

sediment trap: a device in a gas line that collects and
prevents solid debris (such as pipe dope, slag, dirt,
i into controls

e Qm ellng _downh eam

(see Figure CG-1).

shall: indicates an action thatis mandatory.and required to
accomplish the specified task.

should: indicates a preferred but not mandatory|means to
accomplish the specified task.

shutdown, normal: shutting-off-fuel and ignition energy to
the burner by means of anvéperating control.

shutdown, safety: shuttifig off all fuel and ignition[energy to
the burner by means{of a safety control or primary safety
control (see also lockout).

switch, air flow: a device used to prove the flow of air.

switch, high oil-temperature: a temperature{actuated
devicesarranged to stop the flow of fuel to a greheated
oil. burner or to prevent it from starting when the fuel
oiltemperature rises above a set point, whicill shall be
the upper end of the viscosity range recommgnded by
the burner manufacturer.

switch, high-pressure: a pressure-actuated glevice to
monitor liquid, steam, or gas pressure and arfanged to
stop the flow of fuel to the burner ata preset high[pressure.

switch, low oil temperature: a temperature{actuated
device arranged to stop the flow of fuel to a greheated
oil burner or to prevent it from starting when the fuel
oil temperature falls below a set point, whicl} shall be
the lower end of the viscosity range recommpnded by
the burner manufacturer.

switch, low-pressure: a pressure-actuated device to
monitor liquid, steam, or gas pressure and arfanged to
stop the flow of fluid to the burner ata presetlow|pressure.

switch, pressure: a pressure-responsive device that makes
or breaks an electrical circuit and may be automatically or
manually reset.

time delay: a deliberate delay of a predetermingd time in

repair, or service of the boiler, fuel-burning system
controls, and safety devices and is experienced in such
work.

readily accessible: having direct unimpeded access
without the need of a ladder or removing or moving
any panel, door, or similar covering of the item described.

recycle: the process of sequencing a normal burner start
following safety shutdown before the establishment of
lockout.

the action of a safety device or control.
UL: Underwriters Laboratories, Inc.

upper set point limit: on a temperature or pressure control
having an adjustable range of set points, the upper set
point limit is the maximum pressure or temperature
set point in the range of the control, to which the
control can be adjusted and still perform its intended func-
tion (i.e., safety shutdown).
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Figure CG-1 Sediment Trap

Gas supply inlet

l

valve, proof-of-closure: a safety shutoff valve equipped
with an interlock switch that will be actuated only
after the valve has fully closed.

valve, safety shutoff: a fast-closing valve that automatically
and completely shuts off the fuel supply in response to a
normal or safety shutdown signal.

valve shaft: the movable part of the sealing mechanism ofa

safety shutoffvalve. The valve shaft may also be referred to
as the valve stem

C
Tee fitting —> To gas
—> control(s)
inlet
C
4 ~€— Nipple
3in. (/6 mm)
min|.

—

valve, aufomatic: an automatic device consisting essen-
tially of [a valve and operator that controls the fuel
supply tg the burner(s) during normal operation of a
boiler. Itjmay be actuated by application of electrical,
mechanidal, or other means.

valve, lubyicated plug type: a valve of the plug and barrel
type designed for maintaining a lubricant between the
bearing durfaces.

valve, moflulating control: a valve designed to regulate fuel
input to the burner in response to demand.

vent limiter: a means that limits the flow of gas frorL the
atmospheric diaphragm chamber to the atmosphere jn the
event of diaphragm rupture. This may be eithet a linjiting
orifice or device.

vent line: a section of piping or tubingthat conveyfs the
release of gases from fuel train components.

vent valve: a normally open,\poewer-closed valve piped
between the two safety shutoff valves and vented to a
safe point of discharge.

vent valve line: a sectioh’of piping that conveys the refease
of gas from an autofatic or manually operated vent yalve.

water heater:@vessel, which is closed except for opehings
through which water can flow, that includes the appafatus
by whichtheat is generated and on which all controls and
safety'devices necessary to prevent pressures greater
tham160 psig (1 100 kPa gage) and water temperafures
greater than 210°F (99°C) are provided, in which potable
water is heated by the combustion of fuels, electricify, or
any other heat source and withdrawn for external(use.
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Part CM
Testing and Maintenance

CM-100 PERIODIC TESTING AND MAINTENANCE
CM-110 General

Sifice the effective operation of all safety devices
depepnds upon their ability to respond to their activating
" impylses, a systematic and thorough maintenance
- progfam shall be established and performed.

- (a] An inspection and maintenance schedule shall be
- estaljlished and performed on a periodic basis. The peri-
- odic pasis shall be at least that required by the equipment
* mantifacturer or at least annually.

© (b) Operability and set points on all devices, where
. applicable, shall be verified by periodic testing, and the
results shall be recorded in the boiler log, maintenance
record, service invoice, or other written record.

(c) Any defect found shall be brought to the attention of
the Hoiler owner and shall be corrected immediately.

(d] Frequentinspection, adjustment, and cleaning shall
be p¢rformed during initial start-up operation to ensure
all saffety controls and devices are functioning as intended
and are in a reliable operating condition (see CM-120).

CM-120 Familiarity With Equipment and
Procedures

The qualified individual performihg inspections and
tests shall be trained and familiar with all operating proce-
dures and equipment functionsZand shall be cppable of
determining the equipmentis iw'an as-designed pperating
condition. The individual shall be familiar with all precau-
tions and shall have complied with the requireme¢nts of the
authority having jufisdiction.

CM-130 Periodic Maintenance and Testing

The owner/or user of an automatic boiler sygtem shall
develop.and maintain a formal system of periodic preven-
tiveqaihtenance and testing. Tests shall be conglucted on
a regular basis, and the results shall be recorded in the
boiler log or in the maintenance record of service
invoice. The manufacturer’s instructions shall be/followed.
Additional information and a recommended checklist are
provided in Nonmandatory Appendix D.

Because of the variety of equipment and modes of
operation, owners and users shall provide 3 detailed
checklist for operator’s use in accordance [with the
boiler, boiler unit, burner, and control device pssembly
manufacturer’s instructions.
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Part CE
Electrical

CE-100 ELECTRICAL REQUIREMENTS
CE-110 General

Installdtion requirements shall apply to controls, safety
devices, [and burners on automatically fired boilers
covered by this Standard.

For infprmation regarding boiler and/or burner instal-
lations, r¢fer to local codes. In the absence of local codes,
see NFPA 70.

(a) A disconnecting means capable of being locked in
the open |position shall be installed at an accessible loca-
tion at the boiler so that the boiler can be disconnected
from all $ources of potential. This disconnecting means
shall be gn integral part of the boiler or adjacent to it.

(b) A inanually operated remote shutdown switch or
circuit bfeaker shall be located just outside the boiler
room do¢r and marked for easy identification.

(1) Consideration should be given to the type and
location pf the remote shutdown switch to safeguard
against tfampering. If the boiler room door is on the
building|exterior, the switch should be located just
inside the door. If there is more than one door.to the
boiler rgom, there should be a remote shutdown
switch logated at each door.

(2) Activation of the remote shutdewn switch or
circuit breaker shall immediately shut/off the fuel or
energy supply.

(c) Alljuninsulated live metalparts and all rotating or
moving garts that may cause injury shall be guarded to
avoid acdidental contact.

(d) The electrical equipment shall be arranged so that
failure of|this equipment will cause the fuel supply to be

bvice
cally

(2) All electrical contacts of every safety(d
installed in the same control circuit shall be(électr
connected in series.

(f) All electrical components and devices shall have a
voltage rating commensurate with the supply voltage of
the control system.

(g) All electrical componernits and devices shqll be
provided with an electrical ‘eniclosure that is at [least
NEMA Type 1 (GeneraltPurpose). Where electrical
devices will be subject to dripping moisture, the enclo-
sures shall be at leastyNEMA Type 2 (Driptight).

(h) All electricalcontrol devices shall be of a type tested
and accepted, by. 4 nationally recognized testing agency.

(i) The design of the control circuits shall be such that
limit and-primary safety controls shall directly open a
circuitsthat functions to interrupt the supply of fyel to
combustion units.

{j) Automatic resetting devices, controls, or swifches
shall be installed in accordance with the instructions of
the combustion safeguard control manufacturer. No puto-
matic resetting device, control, or switch shall be installed
in the wiring between the load side (terminal) of the
primary or programming control and the main or igrjition
fuel valve or valves. This does not preclude the installption
of manually operated test switches for the purpoges of
testing tight closure of individual fuel valves.

CE-120 Overcurrent Protection

(a) Conductors for interconnecting wiring that is
smaller than the supply conductors shall be proyided
with overcurrent protection based on the size of the $mal-
lest interconnecting conductors external to any control

iring

shut off. box.

(e) The power'supply to the electrical control system (b) Overcurrent protection for interconnecting w
shall be|froma two-wire branch circuit that has a shall be located at the point where the smaller condulctors
grounded conductor; otherwise, an isolation transformer connect to the larger conductors. However, overall

pver-

with a two-wire secondary shall be provided. When an
isolation transformer is provided, one side of the
secondary winding shall be grounded. Control voltage
shall not exceed 150 nominal volts, line to line.

(1) One side of all coils shall be electrically located in
the grounded side of the circuit. All switches, contacts, and
overcurrent devices shall be electrically located in the
ungrounded or “hot” side of the circuit.

1 N

current protection is acceptable if it is sized on the basis of
the smallest conductors of the interconnecting wiring.

(c) Overcurrent protection devices shall be accessible,
and their function shall be identified.

CE-130 Motors

(a) Motors exposed to dripping or spraying oil or water
shall be of drip-proof construction. All motors shall be fully
guarded as installed.
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(b) Motors shall be provided with a corrosion-resistant
nameplate.

(c) Motors shall be provided with running protection
by means of integral thermal protection, overcurrent
devices, or a combination of both in accordance with
manufacturer’s instructions that shall be based on the re-
quirements of NFPA 70.

(d) Motors shall be rated for continuous duty and shall
be designed for an ambient temperature of 104°F (40°C)

(d) Conductors shall be sized on the basis of the rated
current of the load they supply.

CE-160 Bonding and Grounding

(a) Means shall be provided for grounding the major
metallic frame or assembly of the boiler.

(b) Non-current-carrying enclosures, frames, and
similar parts of all electrical components and devices
shall be bonded to the main frame or assembly of the

or hiptrer:
All motors shall be provided with terminal leads or
inal screws in terminal boxes integral with, or

condpctors not less than size No. 18 AWG and constructed
in agcordance with NFPA 70.
(b) All electrical wiring shall have a voltage-rating
commensurate with the voltage of the power supply.
(c] Conductors shall be protected.frem physical
damgge.

boiler. Electrical components that are bonded by their
installation do not require a separate bonding ctpnductor.

(c) When an insulated conductor is used’'to Hond elec-
trical components and devices, it shalkshow a continuous
green color, with or without a yellew stripe.

CE-170 Annunciation, Status, and Contrml Wiring
to Primary Safety Control Systems

(a) Connections ntade to the primary safety control
system and connected to an external device for the
purpose of anmunciation, status indication, or any
other purpose/shall not

(1) ehangetheintended operation or settinp of safety
or operating controls
(2) " energize safety-related outputs from thp primary
safety control system

(b) Connections of any external device as flescribed
in (a) shall be tested and reported in accordgnce with
CG-440(b) by a qualified technician. Testing shall verify
safety and operating controls of the primafy safety
control system are not bypassed, and n¢ safety-
related output from the primary safety| control
system is energized as a result of the |external
connections.

11
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Part CW
Steam and Waterside Control

CW-100 (AUTOMATIC LOW-WATER FUEL CUTOFF
AND/OR COMBINED WATER FEEDING

DEVICE

CW-110 (General Requirements for Water Level

Controls for All Boilers

(a) Eafh low-water fuel cutoff or combined feeder/
cutoff deyice shall conform to UL 353 and shall be accepted
by a natipnally recognized testing agency.

(b) Ingtallation diagrams and instructions shall be furn-
ished by the manufacturer.

(c) Alljlow-water fuel cutoffs or combined feeder/
cutoff deyices shall be located to provide access for servi-
cing, repgiring, testing, and inspection.

(d) All low-water fuel cutoffs shall have a pressure
rating aft least equal to the maximum allowable
working pressure of the boiler.

(e) In|probe-type, low-water fuel cutoffs, an open
circuit faflure, break, or disconnection of the electrical
compongnts or conductors in the safety circuit shall
prevent dontinued operation of the firing mechanism:

(f) Alafms, when used, shall be distinctly audjble-above
the ambignt noise level and may be used in conjunction
with indifating lights. They shall be locatéd to alert the
operator|or an individual trained as to“what action to
take whgn an alarm indicates a potentially dangerous
situation [is developing.

(g) Low-water fuel cutoffs of the automatic or manual
reset typp shall be electrically connected in accordance
with CE-110(j).

(h) For vacuum bojlets, see the requirements in CW-
700.

CW-120 Requirements for Water Level Controls for

Low-Pressure Steam Boilers

the surface of the water below the level of thedgwest
visible part of the gage glass (see also CW-210).

EXCEPTION: Only one low-water cutoff is required on gravity
return units installed in residences, as defined by the authority
having jurisdiction.

A water feeding device, when used) shall be constrjicted
and installed so that the water’inlet valve cannot|feed
water into the boiler through the float chamber ¢r its
connections to the boiler/ The water feeding d¢vice
shall be located to maintain the operating water lgvel.

(b) The electrical eircuit shall be connected in syich a
manner that eitherlow-water fuel cutoff control will shut
off the fuel ot/erfergy supply to the boiler when a|low-
water condition develops. One cutoff control shdll be
set to function ahead of the other.

(19oWith a pumped condensate return, functionjng of
the Tewer of the two cutoff controls shall cause safety hut-
down and lockout. The manual reset may be incorpofated
in the lower cutoff control. Where a reset device is epa-
rate from the low-water fuel cutoff, a means shqll be
provided to indicate actuation of the low-water| fuel
cutoff. The manual reset device may be the instantarjeous

type or may include a time delay of not more than 3 min
after the fuel has been cut off.
(2) With gravity condensate return, the lower ¢f the

two cutoff controls shall be electrically connected with the
upper cutoff to cause a safety shutdown requiring manual
reset only when the upper cutoff has failed to fungtion.

(c) The fuel cutoff device may be inserted internajly or
attached externally to the boiler. An external cutoff device
may be attached to piping connecting a water coluhn to
the boiler or combined with a water column. Water
column piping and connections shall be at least NPS 1
(DN 25). If the lower water fuel cutoff is connectgd to
the boiler by pipe or fittings, no shutoff valves of any
type shall be placed in such piping. A cross, or equivialent

(a) Eachautomatically fired, low-pressure steam boiler
shall have at least two automatic low-water fuel cutoffs,
one of which may be a combined feeder/cutoff device.
When installed external to the boiler, each device shall
be installed in individual chambers (water columns),
which shall be attached to the boiler by separate pipe
connections below the waterline. A common steam
connection is permissible. Each cutoff device shall be
installed to prevent startup and to cut off the boiler
fuel or energy supply automatically, prior to the fall of

1

fitting, shall be placed in the water piping connection at
every right angle to facilitate cleaning and inspection. Fuel
cutoff devices embodying a separate chamber shall have a
vertical drainpipe and blowoff valve, not less than NPS ¥,
(DN 20), located at the lowest point of the chamber or
water-equalizing pipe connections so that the chamber
and equalizing pipe can be flushed and the device tested.

(d) A low-water fuel cutoff or combined feeder/cutoff
device may also be installed in the tapped openings avail-
able for attaching a water gage glass directly to a boiler,
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provided the connections are made to the boiler with
nonferrous tees or wyes not less than NPS %, (DN 15)
between the boiler and water gage glass so that the
water gage glass is attached directly and as close as
possible to the boiler; the run of the tee or wye shall
take the water glass fitting, and the side outlet or
branch of the tee or wye shall take the low-water fuel
cutoff or combined feeder/cutoff device. The ends of
all nipples shall be hollowed to full-size diameter.

(e) A means shall be provided for testing the operation
of the low-water fuel cutoff without resorting to draining
the entire system. Such means shall not render the device
inoperable. If the means temporarily isolates the device
from the boiler during this testing, it shall automatically
return to its normal position.

CW-140 Requirements for Water Level Controls for
High-Pressure Steam Boilers

(e A SYSLEIl IMdy ITICOrpordate d tlne-aeldy COImponent . . .
with|the low-water fuel cutoff device to prevent short (a) Each aut(.mllatlcally .flred, high pressu're steam
. . . ) boiler, except miniature boilers, shall have\at |east two
cyclipg. This component shall not constrict any connecting . . )
. . . automatic low-water fuel cutoff devices) When| installed
piping, and the time delay shall not exceed the boiler . . ‘ o
, .. . external to the boiler, each device shall\be install¢d in indi-
manfifacturer’s recommended timing or 90 sec, which- . .
vidual chambers (water columns){which shall b¢ attached

ever|is less. The device shall cut off the fuel or energy
supplly when the water falls to the lowest visible part
of the gage glass.

Cw

130 Requirements for Water Level Controls for
Hot-Water Heating Boilers

(a)
exce
auth
low-
(see

Each automatically fired, hot-water heating boiler,
bt those installed in residences (as defined by the
brity having jurisdiction), shall be protected by a
vater fuel cutoff intended for hot-water service
plso CW-210).

(b] Since there is no normal waterline to be maintained
in a hot-water boiler, the low-water fuel cutoff can be
locafed any place above the lowest safe permissible
watey level established by the boiler manufacturer.

(c) If the low-water fuel cutoff is located in the syStem
piping, it must be ensured that the float chamberwill drain
propgrly under alow-water condition, and the€installation
must be arranged to ensure that if flow occurs in the float
chamjber, it will be in the upward direction.-The low-water
fuel ¢utoff device may be inserted jintérnally or attached
extetnally to the boiler. An extermaltow-water fuel cutoff
devige attached to the boiler/by piping and connections
shallfbe atleast NPS 1 (DN 25),If the low-water fuel cutoff
is cohnected to the boiler by pipe or fittings, no shutoff
valvgs of any type shallkbe'placed in such piping. A cross, or
equiyalent fitting,-shall be placed in the water piping
connlection at every right angle to facilitate cleaning
and inspectiofir how-water fuel cutoff devices embodying
a sepjarateschamber shall have a vertical drainpipe and a
blowjoff ¥alve not less than NPS ¥, (DN 20), located at the
lowest \point of the chamber of water equalizing pipe

to the boiler by separate pipe“Connections helow the
waterline. A common steam‘eennection is permissible.
Each cutoff device shall b€ installed to prevent startup
and cut off the boiler fuel'or energy supply autgmatically
when the surface of the-water falls to alevel notlgwer than
the lowest visible-part of the gage glass. One control shall
be set to function ahead of the other. Each miniatjire boiler
shall have at'east one low-water fuel cutoff d¢vice (see
also CW-210).

(b) Functioning of the lower of the two confrols shall
causesafety shutdown and lockout. The manual feset may
beincorporated in the lower cutoff control. Where a reset
device is separate from the low-water fuel cutoff, a means
shall be provided to indicate actuation of the lpw-water
fuel cutoff. The manual reset device may be of the instan-
taneous type or may include a time delay of not tnore than
3 min after the fuel has been cut off.

(c) The fuel cutoff device may be inserted intgrnally or
attached externally to the boiler. An external cutpff device
may be attached on piping connecting a water ¢olumn to
the boiler or combined with a water column. Water
column piping and connections shall be at legst NPS 1
(DN 25). If the low-water fuel cutoff is conmected to
the boiler by pipe or fittings, no shutoff valves of any
type shall be placed in such piping. The steam and
water connections to a water column shall be readily
accessible for internal inspection and cleaning.|Some ac-
ceptable methods of meeting this requiremepnt are by
providing a cross-fitting with a back outlet at each
right-angle turn to permit inspection and cl¢aning in
both directions or by using pipe bends or fitfings of a
type that does not leave an internal shoulder pr pocket

connections so that the chamber and equalizing pipe
can be flushed and the device tested.

(d) Functioning of the low-water fuel cutoff due to a
low-water condition shall cause safety shutdown and
lockout. Where a reset device is separate from the
low-water fuel cutoff, a means shall be provided to indi-
cate actuation of the low-water fuel cutoff. The manual
reset device may be the instantaneous type or may
include a time delay of not more than 3 min after the
fuel has been cut off.

1D

in the pipe connection and with a radius of curvature
that will permit the passage of a rotary cleaner. Fuel
cutoff devices embodying a separate chamber shall
have a vertical drainpipe and blowoff valve, not less
than NPS ¥, (DN 20), located at the lowest point of the
chamber or water-equalizing pipe connections, so that
the chamber and the equalizing pipe can be flushed
and the device tested.
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(d) A system may incorporate a time-delay component
with the low-water fuel cutoff device to prevent short
cycling. This component shall not constrict any connecting
piping, and the time delay shall not exceed the boiler
manufacturer’s recommended timing, or 90 sec, which-
ever is less. The device shall cut off the fuel or energy
supply when the water falls to the lowest visible part
of the gage glass.

CW-150 i i
Controls for Electrically Heated Boilers

Electrif resistance and electrode boilers shall have a
boiler fedd control system that shall maintain the oper-
ating levdl in steam boilers and operating water pressure
on hot-whter boilers. Where uncovering of the electrical
element dan lead to an unsafe condition, the boiler shall be
providedwith low-water fuel cutoff(s) in accordance with
Part CW. Boiler feed control and low-water fuel cutoff may
be commn to one control. In the case of electrode-type
boilers, where the reduction in water level provides a self-
limiting dontrol on input, low-water fuel cutoff controls
are not rpquired.

AUTOMATIC FUEL CUTOFF FOR FORCED
CIRCULATION BOILERS

CW-200

CW-210 Requirements for Flow or Temperature
Sensing Devices for Forced Circulation

Boilers

In lieu pf the requirements for low-water fuel cutoffs in
CW-100, p boiler requiring forced circulation to.pfevent
overheating and failure of the heat exchanger (tabes, coils,
etc.) shall have one or more of the following means to
protect te boiler unit against overheatingatall allowable
firing ratps:

(a) aflow sensing device labeled.and listed by a recog-
nized tesfing agency as a safety control complying with the
requiremients of UL 353. Thissafety control shall be inde-
pendent ¢f any other operating’controls and may be auto-
matically|reset when adequate flow is restored.

(b) in addition to a low-water fuel cutoff as specified in
CW-110 pnd CW-130, a primary safety control system

‘comprised of a\ldbeled and listed primary safety
- control
to monit¢r témperature rise across the boiler unit such

aIld femperature sensing devices that function

The safety control must be automatically restored to
service after completion of system testing.

(c) when there is a definitive waterline, a low-water
fuel cutoff device complying with the applicable portions
of CW-100 shall be provided in addition to controls nec-
essary for meeting the requirements of (a) or (b).
Functioning of the low-water fuel cutoff shall cause a
safety shutdown and lockout.

- TRULS

CW-310 Requirements for Pressure Controls [for

Steam Boilers

(a) Each boiler pressure control shall conform o UL
353, Standard for Limit Controls,and shall be acc¢pted
by a nationally recognized testing-agency.

(b) Each automatically fired.steam boiler or syst¢m of
commonly connected steari-boilers shall have atleadt one
steam pressure control device that will shut off the fuel
supply to each boiler-or system of commonly conngcted
boilers when the steam pressure reaches a preset
maximum opefating pressure. This requirement [does
not preclude'the use of additional operating coptrol
devices where required.

(c) In addition to the pressure control required in (b)
aboyé;each individual automatically fired steam Hoiler
shall*have a high steam pressure limit control thaf will
prevent generation of steam pressure greater than the
maximum allowable working pressure. Functionipg of
this control shall cause safety shutdown and lockout.
The manual reset may be incorporated in the pregsure
limit control. Where the reset device is separate [from
the pressure limit control, a means shall be provided
to indicate actuation of the pressure limit control. |[Each
limit and operating control shall have its own sensing
element and operating switch.

EXCEPTION: Lockout is not required for boiler units installed in
residences, as defined by the authority having jurisdictign.

(d) A pressure limit control of the automatic or manual
reset type shall be electrically connected in accordance
with CE-110(j).

(e) No shutoff valve of any type shall be placed ih the
steam pressure connection between the boiler ang the
high-pressure limit control device and steam pregsure
control device or between the boiler and steam pregsure

g'that inadequate flow rate can be determined by excessive
“temperature rise. This control may allow the boiler to
“recycle.

Upon detection of an inadequate flow rate, the means

ilspecified in (a) or (b) shall shut off the fuel or energy

supply. Positive means shall be provided to determine
during testing that these controls functioned upon an
inadequate flow condition. The positive means shall
enable these controls to remain in the running safety
lock circuitry during testing.

1 A

control device.

(f) Eachpressure control device shall be protected with
a siphon, or equivalent means of maintaining a water seal,
that will prevent steam from entering the control. The
minimum size of a siphon shall be NPS '/, (DN 8).
Tubing suitable for the temperatures and pressures
involved, with an inside diameter at least equal to stan-
dard pipe sizes, may be substituted for pipe. When a
control incorporating a mercury switch is mounted on
the siphon, the loop of the siphon shall be in a plane
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that is 90 deg (1.57 rad) from the plane of the mercury
switch.

(g) Steam pressure supply connections to a single pres-
sure control using pipe of nonferrous material shall not be
less than NPS %, (DN 8) for lengths up to and including 5 ft
(1.5 m) and not less than NPS %, (DN 15) for lengths over 5
ft (1.5 m). Tubing suitable for the temperatures and pres-
sures involved, having an inside diameter at least equal to
that of standard pipe, may be substituted for pipe.

limit control. The high-temperature limit control’s sensing
element shall be positioned on the boiler to cut off the fuel
supply at or below the maximum allowable temperature.
The upper set point limit or the maximum fixed stop limit
of the high-temperature limit control shall not exceed the
maximum allowable temperature. Functioning of this
high-temperature limit control shall cause safety shut-
down and lockout. The manual reset may be incorporated
in the high-temperature limit control. Where a reset

(h}~SteanT pressure Supply COTIECtIONS 0 a SIEIE Pres-

sure fontrol using pipe of ferrous material shall not be less
than|NPS % (DN 15) for lengths up to and including 5 ft
(1.5 ;) and not less than NPS 1 (DN 25) for lengths over 5
ft (1.p m). Tubing suitable for the temperatures and pres-
sure§ involved, having an inside diameter at least equal to
that pf standard pipe, may be substituted for pipe.
(i)| Pressure controls should have separate pressure
connjections; however, manifolding is permitted. When
mult|ple controls are fed from a manifold, the manifold
and fommon source connection to the boiler, for pipe
of ngnferrous material, shall not be less than NPS 1/2
(DN |15) for lengths up to and including 5 ft (1.5 m)
and hot less than NPS %, (DN 20) for lengths over 5 ft
(1.5 1n). For manifolds using ferrous material, the manifold
and ¢gommon source connection to the boiler shall not be
less than NPS %, (DN 20) for lengths up to and including 5 ft
(1.5 fn) and not less than NPS 1%, (DN 32) for lengths over
5 ft (1.5 m). Individual controls are to be piped from the
manifold according to the provisions of (g) and (h).

(j)| The upper set point limit or maximum fixed stop
limit| of the pressure control selected shall not exceed
the rhaximum allowable working pressure of thé boiler.

~

cw EOO TEMPERATURE CONTROLS

CW-1110 Requirements for Temperature Controls
for Hot-Water Boilers

(a] Each automatically fired hot-water boiler or each
systgm of commonly cohnected hot-water boilers shall
have at least two témperature-control devices that
confgrm to UL 353.and shall be labeled and listed by a
natidnally recognized testing agency. This requirement
does| not préclude the use of additional temperature
control devices that are not labeled and listed to UL 353.

(b] Each) automatically fired hot-water boiler or each
systdmiof commonly connected hot-water hailers shall

devite 1S Separate {Tomr te nigh-temperatpre limit
control, a means shall be provided to indigatefactuation
of the high-temperature limit control. Each high{tempera-
ture limit control shall have its own sensing element and
operating switch. The sensing element may be remote
from the control unit.

EXCEPTION: Lockout is not required for boilers installed in resi-
dences, as defined by the authority having jurisdictfon.

(d) Requirements in(b) and (c) may be fulfilled by
accepted integrated eontrols with multiple sejusors and
operating switches. The integrated control’s| multiple
sensors may’be-individually packaged or iftegrated
into a single ‘package.
(e) Each high-temperature limit and operating
temperature control shall have its own|sensing
element and operating switch, unless the boilertempera-
ture and limit control functions are performed by a
primary safety control system meeting all thed require-
ments of CW-210. The sensing element(s] may be
remote from their control unit(s).
(f) Each required control of the automatic qr manual
reset type shall be electrically connected in aqcordance
with CE-110(j).
(g) No shutoffvalve orisolation device of any type shall
be placed between the boiler and the boiler’s controls as
required in (b) and (c).
EXCEPTION: A shutoff valve or isolation device may He installed
between the boiler and the operating temperature [control(s)
specified in (b) provided
(a) an accepted safety control is installed to njonitor for
sufficient water flow in the system and is interlocked with
the boiler control to prevent firing if the water flow is insufficient
as determined by the boiler manufacturer, or
(b) an accepted valve position supervisory devife ensures

the valve is open and is interlocked with the boiler|control to
prevent firing if the isolation valve is not fully oper

have at least one operating temperature control. This
temperature control shall have its own sensing
element and operating switch. The temperature control’s
sensing element shall be positioned so it senses the system
water temperature to shut off the fuel or energy supply

f;when the water reaches a preset operating temperature.
-The sensing element may be remote from the control unit.

(c) In addition to the operating temperature control

;requirements in (b), each individual automatically fired
“hot-water boiler shall have at least one high-temperature

1

CW-500 SAFETY AND SAFETY RELIEF VALVES

CW-510 Requirements for Steam and Hot-Water
Heating Boilers

The safety and safety relief valves of all steam and hot-
water heating boilers shall conform to the ASME Boiler
and Pressure Vessel Code, Section I or Section IV, as
applicable.
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CW-520 Requirements of Hot-Water Supply
Boilers

(a) Each hot-water supply boiler shall have atleast one
officially rated safety relief valve mounted directly on the
boiler and set to relieve at or below the maximum allow-
able working pressure of the boiler. The required steam-
relieving capacity in Btu/hr (W) shall equal or exceed the
maximum Btu/hr (W) output rating of the boiler.

CW-630 Water Level Controls for Modular Hot-
Water Boilers

Modular hot-water boilers shall comply with CW-130,
with the following differences:

(a) The assembled modular boiler shall be protected by
a low-water fuel cutoff located in the system piping such
that it will detect a low-water condition before the level

falls below the lowest safe waterline in any module.
(h) ﬂpnraﬁnn ofthelowe=water fuel cutoff shall sh t Off

(b] Each-hoet-water-system—consistinaofa-hot-water
> "4 S

supply bpiler and hot-water storage tank served by a
hot-watef supply boiler that is designed to operate at
or below| 210°F (99°C) shall have a temperature relief
valve ingtalled and set to relieve at or below 210°F
(99°C). This valve shall be installed either in combination
with thatfequired in (a) or within the top 6 in. (150 mm) of
the system's hot-water storage tank.

(c) Safpty relief valves shall be installed and tested in
accordanfce with the ASME Boiler and Pressure Vessel
Code. Temperature relief valves shall be rated, tested,
and instdlled in accordance with ANSI Z21.22/CSA 4.4
and combination pressure-temperature relief valves in
accordanfce with ANSI Z21.22/CSA 4.4 for temperature
and the [ASME Boiler and Pressure Vessel Code for
pressure.

CW-600( MODULAR BOILERS

CW-610 | Water Level Controls for Modular Steam

Heating Boilers

Moduldr steam heating boilers shall comply with CW-
120, with the following differences:

(a) Ea¢h module shall be equipped with an @Qutomatic
low-watejr fuel cutoff.

(b) Thp assembled modular steam boiler shall have a
second logw-water fuel cutoff mounted-on-a water column
attached o the manifolds, or may,be mounted on one of
the modules, where the return piping is below the lowest
safe watlerline and all modules will drain equally.
Operatiop of this low-waterfuel cutoff shall shut off
the fuel qr energy supply-to all modules.

CW-620| Pressuré-Controls for Modular Steam

Heating Boilers

Modulgrsteam heating boilers shall comply with CW-

the fuel or energy supply to all modules.

CW-640 Temperature Controls for Modutar Hot-
Water Heating Boilers

Modular hot-water boilers shall ¢omply with CW}410,
as follows:

(a) The assembled modular boiler shall have a high-
temperature limit control thaticomplies with CW-410(c).
Operation of this control.shall shut off the fuel or enpergy
supply to all boiler modules.

(b) Each boiler module shall have an operating

temperature control that complies with CW-410(b).

CW-700 VACUUM BOILERS

CW-710 Requirements for Vacuum Boilers

Vacuum boilers complying with ASME Boiler and
Pressure Vessel Code, Section IV, Mandatory Appéndix
5 shall be permitted to have the safety limit controls
meeting the requirements identified in (a), (b), (c)} and
(d) in lieu of all other requirements in Part CW.

(a) Each boiler pressure and temperature control
conform to UL 353, Standard for Limit Controls, and|shall
be accepted by a nationally recognized testing agehcy.

(b) Each boiler shall have a pressure control that inter-
rupts the burner operation in response to boiler pregsure.
This pressure control shall be set from 2.5 psig (17|kPa)
vacuum to 14.7 psig (100 kPa) vacuum.

(c) Each boiler shall have two temperature corftrols
responsive to boiler temperature that interrupt byrner
operation. One shall operate at a temperature below
210°F (99°C). The other shall operate at a temperature
not exceeding 210°F (99°C) and shall cause a safety shut-
down and lockout.

(d) Each boiler shall have a properly sized safety valve.

The safety valve shall

shall

310, with
(a) Theassembled modularboiler shall have a pressure
control that complies with CW-310(c). Operation of this
control shall shut off the fuel or energy supply to all
modules.
(b) Each module shall have a pressure control that
complies with CW-310(b).

tHHC—TOTTO VWit s — e reneess

1

(1) have no test lever

(2) besetatamaximum pressure of 7.1 psig (49 kPa)

(3) conform to the ASME Boiler and Pressure Vessel
Code, Section IV
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Part CF
Combustion Side Control

CF-]|00 GAS-FIRED BOILER UNITS, EQUIPMENT

CF-110 Burner Assemblies and Boiler Units
(a)

exce
prov

Burner assemblies for boiler units having inputs in
s 0f 400,000 Btu/hr (117 kW) shall comply with the
sions of this Part. Burner assemblies (including pulse
combustion), as part of a boiler unit or separately, shall be
labeled and listed by a nationally recognized testing
agengy or other organization that is acceptable to the
autherity having jurisdiction as complying with the stan-
dard} referenced below. For a burner provided as an inte-
gral part of a boiler unit, the label on the boiler unit may
serve as evidence that the burner is in compliance.

1) UL 795

[2) ANSI Z21.13/CSA 4.9 (see Nonmandatory
Appdndix A)

[3) ANSI Z21.56/CSA 4.7

Boiler units having inputs of 400,000 Btu/hr (117
or less, with field-installed gas burner assemblies,
poiler units that do not comply with ANSI Z21y13/
1.9 shall comply with the provisions for
(1) purging, safety control timing, action.on flame
e, loss of combustion air, combustion air proving,
uel supervision given in Table CE-1.or Table CF-2,
plicable
[2) safety shutoff valve “requirements per
80(b)(1)

Field-installed, oil-fired\assemblies having inputs of
00 Btu/hr (117 kW)orléss shall be labeled and listed
hationally recognized testing agency or other organ-
izatign that is acceptable to the authority having jurisdic-
tion s compliesswith ANSI Z21.17/CSA 2.7. The units on
which they aré installed shall comply with the provisions
of thfs Standard.

(d] Béilers firing liquefied-petroleum gases or LP-gas
air miixtures that do not comply with ANSI1Z21.13/CSA 4.9,

(b
kW)
and
CSA

failu
and
as af

CF-1

(c)
400,
by a

(1) 10 psig (70 kPa gage) for boilers firirlg gas-air
mixtures within the flammable range (ie,, 5% to 15%
by volume natural gas in air and 2.15% t0|9.6% by
volume propane in air)

(2) 20psig (140 kPagage) ferboilers firing
petroleum gas

(3) 60 psig (410 kPasgage) for all other Hoilers

iquefied-

CF-120 Fuel Train

(a) See Nonmandatory Appendix B for typicall
diagrams. Fuel train designs other than those p
Nonmandatory Appendix B, but meeting the reqy
of this Standard shall be permitted.

(b) Thread-sealing compounds used on threafled joints
of gas'piping shall be resistant to the action of |iquefied-
petroleum gases.

fuel train
ctured in
irements

CF-130 Filters or Strainers

Fuel cleaning equipment such as filters or str:
recommended for use in the main gas supply 1
unit.

iners are
ne to the

CF-140 Sediment Traps and Drips

(a) A sediment trap shall be installed upstrepm of the
gas control(s). When a vertical section of piping supplied
by the manufacturer is on the upstream side ¢f the gas
control(s), a sediment trap shall be installed. When a
vertical section of piping is not supplied, installation
instructions supplied by the manufacturer shdll specify
that a sediment trap be installed as close tp the gas
control(s) as practical at the time of the| boiler's
installation.

(b) For other than dry gas conditions, a drip shall be
provided at any point in the line of pipe where cqndensate
could collect.

which are installed indoors, shall be equipped with safety
shutoff devices of the complete shutoff type. A safety
shutoff device of the complete shutoff type is one that
will shut off the gas flow to both the main and pilot
burner(s) in the event of main flame, pilot flame, or igni-
tion failure.

(e) The provisions of this Part are intended to apply to
equipment supplied with gas pressures notin excess of the
following:

17

CF-150 Manually Operated Gas Shutoff Valves

(a) Unlessprovided as partofalabeled and listed boiler
or burner assembly, each manually operated gas shutoff
valve shall comply with the applicable provisions of ANSI
Z21.15/CSA 9.1, UL 842, or a nationally recognized stan-
dard, and be suitable for the intended use.

(b) Manually operated main shutoff and pilot shutoff
valves shall be ball or lubricated plug type, with stops.
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(c) All manually operated valves shall be of the T-
handle or lever-handled type with the handle parallel
to the gas flow only when in the open position and perpen-
dicular to the gas flow only when in the closed position.
The valve shall be accessible, and the handle position shall
clearly indicate the “open” and “closed” positions. The
handle shall be of adequate size to permit opening and
closing the valve without the use of tools. All manually
operated shutoff valves shall be maintained and exercised
in accor
ensure the valve remains operable without the use of
tools.

(d) Exteptas allowed in (e), the handle for all manually
operated|shutoff valves shall be permanently attached.

(e) WHere permanently attached handles are not avail-
able or where the handle of a manual shutoff valve creates
a personijel obstruction or hazard when the valve is in the
closed pdsition, a removable handle shall be permitted,
provided|all the following requirements are satisfied:

(1) The handle shall remain installed on the valve at
all times [when the valve is open.

(2) Following removal, reattachment shall only be
possible [such that the handle is perpendicular to the
gas flow with the valve in the closed position.

(3) Yalve position shall be clearly indicated whether
the handl]e is attached or detached.

(4) Upon removal, the valve handle shall be reor-
iented (furned 180 deg) and reattached to eliminate
the perspnnel obstruction or hazard, or if remaining
detached| the valve handle shall be tethered to the gas
main nofmore than 3 ft (1 m) from the valve in\a
manner fhat does not cause personnel safety issuies
and allows trouble-free reattachment of the handle and
operation} of the valve without untethering the“handle.

(5) A handle tethered in accordance.with (4) above
shall only| be permitted when the line inwhich the valve is
located ig tagged/locked out to prevent operation.

(f) A npanually operated shutoff valve, as described in
(a) through (e), shall be provided upstream from all other
main gas[line controls to isolate’the boiler fuel train from
the fuel qupply.

(1) The valve shall'be located within 6 ft (2 m) of the
boiler andl must be readily accessible from the boiler room
floor.

(2) Whereua valve in accordance with (h) is not
required,|thevalve required by (f) shall be located imme-

ization of the pilot fuel train without pressurizing the main
fuel train.

(h) A manually operated shutoff valve, as described in
(a) through (e), shall be provided after the downstream
safety shutoff valve(s) to the main burner or group of
burners, if the boiler/burner manufacturer requires
the valve for valve seal leakage testing, operational
testing, or maintenance of the boiler/burner unit.

(a) Individual gas-pressure regulators or gas-pre
regulators that are part of a combination valve shj
furnished for both pilot fuel lines (if a\pilot is |
and main fuel lines of gas-fired boiler units in accordance
with ANSIZ21.78/CSA 6.20. The gas‘pressure at the qutlet
of the regulator shall be within +10% of the regulatign set
point at all firing rates. A pressure test port shdll be
provided to permit measuring the gas pressufe to
confirm compliance with’the requirements off this
paragraph.

(b) Gas-pressure regulators incorporating intpgral
vent limiters shall,comply with the applicable provikions
of ANSI Z21.18/CSA 6.3.

(c) Second stage gas-pressure regulators on bailers
firing liquefied-petroleum gas or LP-gas air mixfures
shall eomply with UL 144, and shall be installed in accor-
dance with the NFPA 58.

Esure
1l be
sed)

CF-161 Overpressure Protection

(a) When the maximum allowable working pressyre of
any component is less than the gas pressure enterfing a
building, so that failure of a gas system pressure regylator
would produce downstream pressures greater thar] that
rating, the downstream piping system shall be proyided
with overpressure protection.

(b) Gas overpressure protection devices, if required,
shall be located upstream of all operating and shfety
controls and in both the main burner and, if appli¢able,
the pilot burner gas supply system. The gas overpressure
protection devices shall be vented to a safe poipt of
discharge, if required.

(c) Refer to CG-210 for additional requirements

(d) Overpressure protection, if required, mgy be
provided by any of the devices listed in the latest
edition of NFPA 54/ANSI Z223.1.

diately extermattotireboiter/burmerumit:

(g) When the pilot gas supply is obtained indepen-
dently from the main burner fuel supply or upstream
of the manual shutoff valve required in (f) above, a manu-
ally operated shutoff valve, as described in (a) through (e),
shall belocated in the gas supply line to the pilot burner(s).
When the pilot gas supply is obtained downstream of the
manual shutoff valve required in (f), one or more manual
shutoff valves or other means shall be provided as
required to permit pilot turndown tests and/or pressur-

9N

CF-162 Gas-Pressure Supervision

(a) Gas-pressure supervision shall be provided on gas
trains, as specified in Table CF-3 or Table CF-4, to accom-
plish a safety shutdown and lockout in the event of either
high or low gas pressure.

(b) Location

(1) If the high gas-pressure switch is located down-
stream of the main gas-pressure regulator, the pressure
switch used to monitor high gas positive pressure shall
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function to cause safety shutdown and lockout before the
main manifold gas pressure exceeds

(-a) the boiler/burner manufacturer’s specified
high gas-pressure switch setting for the listed boilers
or burners, or

(-b) 150% of the boiler/burner’s main manifold
gas pressure if the setting is not specified

(2) If the high gas-pressure switch is located

upstream of the main gas-pressure regulator, the main

pressure not less than 50% above its upper set point limit
or 5 psig (35 kPa), whichever is greater.

(g9) Gas-pressure switches of the automatic or manual
reset type shall be electrically connected in accordance
with CE-110(j).

CF-170 Control Valves

(a) An automatic input, complete closure, control valve
may be combined with a safety shutoff valve.

gas-presqure Teguiator Sitatt be a Zero gOVeTTIoT Pressure
regulator} A high gas-pressure switch located upstream of
the main|gas-pressure regulator shall cause safety shut-
down angl lockout when the supply pressure exceeds

(-¢) the setting of the overpressure protection
device in|CF-161, if equipped,
(-b) the boiler/burner manufacturer’s specified
high gasipressure switch setting for listed boilers or
burners, pr

(-¢) 150% of the boiler/burner’s specified
maximuin gas supply pressure if the setting is not
specified

A high gas-pressure switch shall not be required on a

boiler unjt incorporating a listed shutoff valve with a zero
governor|pressure regulator that causes safety shutdown
and lockqut if the zero governor pressure regulator fails
due to a fuptured diaphragm.

(c) Apressure switch used to monitor low gas pressure
shall fungtion to cause safety shutdown and lockout before
the main|manifold gas pressure is less than

(1) the boiler/burner manufacturer’s specified low,
gas-prespure switch setting for the listed boilers ‘or
burners, pr

(2) $0% of the boiler/burner's main manifeld gas
pressure [if the setting is not specified

The|low gas-pressure switch shall\be located
upstrean} of the safety shutoff valve(§).)When the low
gas-prespure switch is located upstream of the main
gas-presgure regulator, the burner)or boiler unit shall
be labeled and listed by a natienally recognized testing
agency fdr this arrangement,

(d) Pré¢ssure test port(s)-shall be provided to permit
measuring the gas pressure(s) to confirm compliance
with the frequirements of this paragraph.

(e) Gas-pressureswitches shall be labeled and listed by
a nationdlly recognized testing agency.

(f) Gag-pressure switches shall be capable of with-

(b) A bypass to provide for a minimum flamemay be
installed around a valve used to control input.only. A
bypass shall not be installed around a safety shjutoff
valve or a combination input control and\safety sHutoff
valve.

CF-180 Safety Shutoff Valves

(a) Each main and pilot.burner supply line sh3
equipped with a safetyishutoff valve(s) that
comply with the applicable provisions of ANSI Z2
CSA 6.5, ANSI Z21.78/CSA 6.20, or UL 429.

(b) For singlesburner boiler units, the main burner
supply line shalhbe equipped as follows for the applifable
input classification or any greater input classificatipns:

(1) For'single-burner boiler units having inputf less
than oryequal to 5,000,000 Btu/hr (1465 kW), the jmain
burner supply line shall be equipped with at least two
safety shutoff valves in series that may be in a sfingle
valve body or one safety shutoff valve with a yalve
seal overtravel (proof of closure) interlock functipn. If
the two safety shutoff valves are in a single valve
body, the two safety shutoff valve seats shall be in
series and shall have independently operated valve shafts.

(2) For single-burner boiler units having ifjputs
greater than 5,000,000 Btu/hr (1465 kW) and| less
than 12,500,000 Btu/hr (3 663 kW), the main burner
supply line shall be equipped with at least two spfety
shutoff valves in series that may be in a single yalve
body. At least one of the two safety shutoff valves|shall
incorporate a valve seal overtravel (proof of clogure)
interlock function. If the two safety shutoff valvef are
in a single valve body, the two safety shutoff yalve
seats shall be in series and shall have independently pper-
ated valve shafts.

(3) For single-burner boiler units that incorpotate a
branch supply line to supply gas to a branch burnfer(s)

1l be
shall
.21/

standing ‘withoutdamnmagea pressure ot tessthamr 109
above the relieving pressure of the nearest upstream
relief device. Where no relief device is provided, the
gas-pressure switches shall be capable of withstanding
without damage a pressure not less than the maximum
inlet pressure of the nearest upstream gas-pressure regu-
lator. When the high gas-pressure switch is located down-
stream of the safety shutoff valve(s), the high gas-pressure
switch shall be capable of withstanding without damage a

I3A

(ag o ca d-cia A SCEE L2 o) thawr of +ha £o11 ‘v'ing

fe-g—a—second—stageburner)—eithereof-thefolle
shall apply:

(-a) for single-burner boiler units having inputs
less than or equal to 5,000,000 Btu/hr (1465356 W),
the safety shutoff valve requirements in (b)(1) apply
to each branch supply line

(-b) for single-burner boiler units having inputs
greater than 5,000,000 Btu/hr (1465356 W) and less
than 12,500,000 Btu/hr (3 663 389 W),
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(-1) the safety shutoff valve requirements in
(b)(2) apply to each branch supply line, or
(-2) atleast one safety shutoff valve on the main
burner supply line and one safety shutoff valve on each
branch supply line shall incorporate a valve seal over-
travel (proof of closure) interlock function.
(c) For multiple-burner boiler units, the main burner
supply line for each burner shall be equipped for the
applicable input classification or any greater input clas-

(1) Gas-pressure regulators, combination gas
controls, pressure interlock switches, and all other fuel
train components requiring atmospheric air pressure
to balance a diaphragm shall have the atmospheric
side of the diaphragm connected to a vent line that
shall be piped by the installer to the outdoors at a safe
point of discharge as determined by the authority
having jurisdiction unless otherwise allowed in (c) or (h).

(2) Where there is more than one fuel train compo-

sificqtionsas fottows: TIETIC TEQUITITIE a VeIt e at a tocation, eacit fuel train

(1) for multiple-burner boiler units having total component shall have a separate vent line)piped by
inpufs less than or equal to 5,000,000 Btu/hr (1465 the installer to the outdoors at a safe point of fischarge
356 W), the safety shutoff valve requirements in (b)(1) as determined by the authority having jurisdiction unless

apply to each individual burner supply line

[2) for multiple-burner boiler units having total
inpufs greater than 5,000,000 Btu/hr (1465356 W)
and less than 12,500,000 Btu/hr (3 663 389 W), either
of the following shall apply:

(-a) thesafety shutoffvalve requirementsin (b)(2)
apply to each individual burner supply line, or

(-b) thesafety shutoffvalve requirementsin (b)(1)
apply to each individual burner supply line, and the main
burnpr supply line has atleast one safety shutoff valve that
incofporates a valve seal overtravel (proof of closure)
interfock function.

(d] The valve seal overtravel (proof of closure) inter-
lock,|where required, shall prevent boiler ignition if the
swit¢h does not prove the safety shutoff valve closed
during the startup sequence.

(e) The pilot gas supply line shall be equipped with-at
least|one safety shutoff valve.

(f)| Safety shutoff valves shall be labeled anddisted by a
natignally recognized testing agency.

(g] Safety shutoff valves shall have a shutoff time not to
exce¢d that specified in Table CF-1, Table.CF-2, Table CF-3,
or Tgble CF-4.

(h) Safety shutoff valves shall be capable of with-
stanfling, without damage,a pressure not less than
10%fabove the set point of the hearest upstream overpres-
sure protection device. Incase no overpressure protection
devige is providedsthe safety shutoff valves shall be
capaple of withstanding, without damage, a pressure
not |ess thansthe maximum inlet pressure to the
neargst upstréam gas-pressure regulator.

(i)| Provisions shall be made to test independently each
safefy shutoff valve for seal leakage. Manufacturer’s

otherwise permitted by (f) or (h).
(b) Bleed Lines
(1) Gas-pressure reguylators, combing
controls, pressure interlack switches, or all qther fuel
train components thatwuse an atmospheric dfaphragm
and periodically reledse gas into the atmogphere in
order to properly operate shall have the atmospheric
side of the diaphragm connected to a bleed|line that
shall be piped(by the installer to the outdoors| at a safe
point of/discharge as determined by the quthority
havingjurisdiction unless otherwise allowed in [c) or (h).
(2) "Where there is more than one fuel train compo-
nent requiring a bleed line at a location, each ffuel train
component shall have a separate bleed line |piped by
the installer to the outdoors at a safe point of fischarge
as determined by the authority having jurisdiction unless
otherwise permitted by (f) or (h).
(c) Components With Vent Limiters. A listed ay
gas-pressure regulator, combination gas control| pressure
interlock switch, or other fuel train component fincorpor-
ating a vent limiter shall be permitted to vent difectly into
ambient space.
(d) Gas-Pressure Relief Lines
(1) If an overpressure protection device fncorpor-
ating a gas-pressure relief valve is installed, the outlet
of the gas-pressure relief valve shall be conngcted to a
gas-pressure relief line that shall be piped by th¢ installer
to the outdoors at a safe point of discharge as ddtermined
by the authority having jurisdiction.
(2) The gas-pressure relief line shall bq sized in
accordance with the component manufacturer’s instruc-
tions and shall be at least the same size as the outlet
connection of the gas-pressure relief valve.

tion gas

d labeled

instructiomsstatt-befohtowed—Any speciatequipment
needed to perform the leak test shall be made available
by the boiler/burner manufacturer.

CF-190 Vent Lines, Bleed Lines, Gas-Pressure
Relief Lines, Vent Valve Lines, and
Feedback Lines for Fuel Train Components

(a) Vent Lines

Lo Y el

(3 Wheretheretsmore tiramronme gas-pressure relief
valve at a location, each gas-pressure relief valve shall
have a separate relief line piped by the installer to the
outdoors at a safe point of discharge as determined by
the authority having jurisdiction unless otherwise
permitted by (f).

(e) Lines From Vent Valves
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(1) A ventvalve, if installed, shall be connected to a
vent valve line that shall be piped by the installer to the
outdoors at a safe point of discharge as determined by the
authority having jurisdiction.

(2) The vent valve line shall be at least the same size
as the outlet connection of the vent valve.

(3) Where there is more than one ventvalve ataloca-
tion, each vent valve shall be piped by the installer to the
outdoors at a safe point of discharge as determined by the
authority
by (f).

(f) Mahifolding of Lines. If approved by the authority
having jprisdiction, the manifolding of lines of the
same tyge shall be permitted, and the manifolding of
vent linep and bleed lines shall be permitted. In order
to mininjize backpressure in the event of gas being
released [through the manifolded line, the manifolded
line shall] have a cross-sectional area not less than the
area of thle largest branch line directly piped to the mani-
folded lime plus 50% of the additional cross-sectional
areas of the manifolded branch lines. The following mani-
folding of lines of different types shall not be permitted:

(1) the manifolding of gas-pressure relief lines with
vent line$, bleed lines, or vent valve lines

(2) the manifolding of vent valve lines with ventlines
or bleed |ines

(3) the manifolding of vent lines, bleed lines, gas-
pressure|relief lines, and vent valve lines of one boiler
unit to any lines of another boiler unit

(g) Cohnecting Lines to Flue Passages. No vent line,
bleed lin, gas-pressure relief line, or vent valve lihe
shall conhect to a boiler's flue passages.

(h) Pdints of Discharge: Outdoor Requirements, Special
Exceptionls, and Prohibited Practices

(1) Unless otherwise terminated as permitted by (2)
or (4), vept lines, bleed lines, gas-presstire relief lines, or
vent valvg lines shall have provisions to be piped by the
installer fo the outdoors at a safé_point of discharge as
determiIed by the authority.baving jurisdiction. A
means shall be provided at‘the point of discharge to
prevent [stoppage of the\lines by foreign material,
moisturef or insects.

(2) f combination gas control integrating an internal
(within the valve) gas bleed line shall be permitted to
dischargd its bleed line back into the valve body, provided
that the gonstruction of the combination gas control is

(4) A bleed line or a vent line shall be permitted to
discharge into a continuous pilot, provided that the line is
not manifolded and the point of discharge uses a burner
tip.

(5) Ableed line or a vent line shall not discharge into
a positive-pressure-type combustion chamber.

(i) Clearances for Points of Discharge. The point of
discharge from a vent line, bleed line, gas-pressure
relief line, or vent valve line that is plped by the installer

C mimedtyy the
authority having ]urlsdlctlon and the point of discharge
shall extend above the boiler and adjacent structuies to
prevent gaseous discharge from being drawn|into
combustion air intakes, ventilating systems, mechgnical
airintakes, or windows of the boiler room'or of an adjacent
building.

(j) Burner Tips

(1) Burner tips, when«required by (h)(4), sha
made of metal having a-melting point greater [than
1,450°F (788°C), and its léngth shall extend from thefloca-
tion as defined in (3)(o the outer wall of the combulstion
chamber.

(2) The installer shall demonstrate compliance
with the documentation accompanying the boiler.

(3) Burner tips shall be located so that the escaping
gas will,be readily ignited by the pilot flame, ang the
burner tips shall be securely held so that the ports are
inva fixed position in relation to the pilot flame.

(k) Feedback Lines for Fuel Train Components. Feedback
lines shall be piped according to the manufactufrer’s
instructions.

(1) Bleed, Vent, and Relief Lines. All materials used for
bleed lines, vent lines, vent valve lines, feedback lines, and
gas-pressure relief lines shall possess suitable str¢ngth
and durability for the environmental stresses to which
the material will be exposed during normal opergtion.
The materials shall be listed for the intended puipose
in accordance with a nationally recognized standand ac-
ceptable to the authority having jurisdiction. Ip the
absence of such a standard, NFPA 54 shall be used.

1l be

o(1)

CF-200 GAS-FIRED BOILER UNITS, PURGING
CF-210 Preignition Purging

Preignition purging of the combustion chamber and flue
passages shall be provided (see Table CF-3 or Table (F-4).

i such that-whem it s the clusedpositiom, adanmaged
- diaphragm will not allow gas to flow through the bleed
*line to the main burner.

; (3) At locations where a point of discharge may be
“submerged during floods, a special antiflood-type
- breather vent fitting shall also be installed at the point
- of discharge, or the line shall be extended above the
. height of the expected floodwaters.

o W

(a) Power gas burners and mechanical draft atmo-
spheric gas burners shall provide for preignition
purging of no fewer than either

(1) four air changes, within 90 sec, or

(2) four air changes at not less than 60% damper
opening with both damper opening and air flow proven.

Boiler units less than or equal to 5,000,000 Btu/hr
(1465 kW) input utilizing burners labeled and listed by
a nationally recognized testing agency and designed
with a fixed mechanical stop to prevent the damper
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from going below an air flow rate at least equivalent to
that provided for combustion at 60% of the rated high-
fire input are exempt from proving damper opening.
(b) Light-offinstructions for boiler units equipped with
manually lighted, constant burning pilots shall specify a
minimum 5-min complete shutoff period before the pilot
is lighted.
(c) Natural draft atmospheric gas burners equipped
with an automatically operated air shutter or damper
OS¢ C € d d2cC
rhen the burner is not firing shall provide means
en such air shutters or dampers to the high-fire posi-

(a] recycle is permitted following loss of combustion
air for boiler units having inputs greater than 400,000
Btu/hr (117 kW) and less than or equal to 2,500,000
Btu/hr (733 kW)

(b] loss of combustion air shall result in safety shut-
dowp and lockout for boiler units having inputs
greafer than 2,500,000 Btu/hr (733 kW)

CF-300 GAS-FIRED BOILER UNITS, SAFETY.
CONTROLS

CF-3

(a] Eachmainburnerassembly shall be provided with a
primpry safety control that will de{energize the main gas
shut¢ff valve(s) and shut off pilot'fuél upon loss of flame at
the goint of supervision as_spe¢ified in CF-330.

(b] The response time,of.the primary safety control to
de-energize or activateithe gas shutoff device shall not
exceed the values shown in Table CF-1 through Table
CF-4

(c

10 Primary Safety Control

Primary safety controls shall be labeled and listed
by a|nationally recognized testing agency.

(d] Primary safety controls shall require local manual
interpéntion by an operator or service technician to reset.

(2) all types of burners with modulating or high-low
firing having inputs greater than 2,500,000 Btu/hr (733
kw)

(3) all types of burners with an interrupted pilot(s)

(4) natural draft atmospheric gas burners having
inputs greater than 5,000,000 Btu/hr (1465 kW)

(f) The main burner flame-establishing period shall not
exceed the values shown in Table CF-1 through Table CF-4.
(g) For pulse combustion, two methods of flame detec-
attbeusedOne e ' re switch.

CF-320 Automatic Ignition Devices

(a) Automaticignition devices usingpilots shd
with the following:

(1) Gas to pilots shall be agtomatically shuf off if the
pilot is not proved.

(2) Thepilottype andflame-establishing pdriod shall
meet the provisions shown in Table CF-1 throgigh Table
CF-4.

(3) The flame_ failure response time for gdditional
pilots used for, smooth lightoff shall not exceedl 90 sec.

(b) A single direct ignition or hot surfacq ignition
system may be used on a boiler unit that has [a natural
draft atmospheric gas burner with a total ipput less
than“or equal to 400,000 Btu/hr (117 kW). This direct
igrition or hot surface ignition system shall [meet the
provisions shown in Table CF-1.

(c) Multiple direct ignition or hot surfacq ignition
systems may be used on a boiler unit thjat has a
natural draft atmospheric gas burner with a t¢tal input
less than or equal to 2,500,000 Btu/hr (733|kW) and
an input less than or equal to 400,000 Btuf/hr (117
kW) per ignition system. There shall be no intercgnnection
between combustion zones served by separatge ignition
systems at any point below the draft hood|or, if no
draft hood is used, below the flue outlet.

Each direct ignition or hot surface ignition sys
meet the provisions shown in Table CF-1.

(d) Adirectignition or hot surface ignition sygtem may
be used on a boiler unit that has a power gas burner or
mechanical draft atmospheric gas burner with a total
input less than 12,500,000 Btu/hr (3 663 kW) and a
maximum input at ignition less than or equal to
2,500,000 Btu/hr (733 kW). This direct ignitipn or hot
surface ignition system shall meet the provisions
shown in Table CF-3 if the total input is greater than

1l comply

tem shall

Devices thatcametectronicatty reset withrout tocat rarnuat
intervention, such as when power or control input to the
device is interrupted and then restored, shall not be
permitted.

(e) Supervision of the main burner flame alone shall
begin at the end of the main burner flame-establishing
period for

(1) power gas burners and mechanical draft atmo-
spheric gas burners having inputs greater than 2,500,000
Btu/hr (733 kW)

-7

400,000 Btu/hr (117 kW). This direct ignition or hot
surface ignition system shall meet the provisions
shown in Table CF-2 if the total input is less than or
equal to 400,000 Btu/hr (117 kW).
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8) CF-330 Action on Flame Failure

Gas-fired boiler units shall comply with one of the
following for safety shutdown, lockout, recycle, or
relight upon loss of flame as applicable (refer to Table
CF-1 through Table CF-4):

(a) Loss of flame for power gas burners and mechanical
draft atmospheric gas burners having inputs greater than
400,000 Btu/hr (117 kW) and less than or equal to
5,000,00 k a sa
down andl lockout or recycle once.

(b) Loss of flame for power gas burners and mechanical
draft atmpspheric gas burners having inputs greater than
5,000,000 Btu/hr (1 465 kW) shall result in safety shut-
down andl lockout.

(c) Loss of flame for atmospheric gas burners using
natural draft having inputs greater than 400,000 Btu/
hr (117 kW) and less than 12,500,000 Btu/hr (3 663
kW) shall result in safety shutdown and lockout, or
recycle, dfter a minimum 5-min time delay.

(d) Lossof pilotflame for gas-fired boilers using natural
draft burpers and power gas burners with inputs less than
or equal o 400,000 Btu/hr (117 kW) shall result in safety
shutdown for a continuous, intermittent, or interrupted
pilot. Relight may be applied to the intermittent or inter-
rupted pfilot if initiated within 0.8 sec upon loss of pilot
flame.

(e) Lops of main flame for gas-fired boilers using
natural firaft burners and power gas burners with
inputs leps than or equal to 400,000 Btu/hr (117 kW)
shall resplt in safety shutdown for interrupted pildt
direct ignition or hot surface ignition systems. Relight
may be applied to the interrupted pilot or directiignition
system if| initiated within 0.8 sec upon loss of\flame.

(f) Logs of flame for pulse combustiontsystems with
inputs leps than or equal to 400,000 Btuyhr (117 kW)
may allow up to three complete gombustion system
recycles, pach of which shall include preignition purge re-
quiremerjts of Table CF-2. After threerecycle attempts, the
pulse cormmbustion system shall)go into safety shutdown.

. (g) Loss of flame for palse combustion systems with
inputs grieater than 400;000 Btu/hr (117 kW) and less
than or gqual to 2,500,000 Btu/hr (733 kW) may allow
up to three complete combustion system recycles, each
of which $hall include the preignition purge requirements
of Table [CE-3DAfter three recycle attempts the pulse
combust a 2
lockout. Pulse combustion systems are not permltted
for applications with inputs greater than 2,500,000
Btu/hr (733 kW).

D70

CF-400 OIL-FIRED BOILER UNITS, EQUIPMENT

CF-410 Burner Assemblies

(a) Burnerassemblies thathave a maximum nameplate
fuel inputrating greater than 3 gph (11.4 L/h) shall comply
with the provisions of this section. Burner assemblies, as
part of a boiler unit or separately, shall be labeled and
listed by a natlonally recogmzed testlng agency or

havmg]urlsdlctlon as complymg W1th the standards tefer-
enced below. For a burner provided as an integral'\pagt ofa
boiler unit, the label on the boiler unit may serye as
evidence that the burner is in compliance.
(1) UL 296
(2) UL 726
(3) UL 2096
(b) Boiler units that have fuelinput ratings less than or
equal to 3 gph (11.4 L/h) with field-installed oil byirner
assemblies and boiler utiits"that do not comply with UL
726, shall comply with\the provisions for purging, safety
control timing, action'on flame failure, loss of combustion
air, combustion{aiy ‘proving, and fuel supervision givien in
Table CF-2.
(c) Fieldsinstalled burner assemblies having inputs of 3
gph (11.4.L/h) or less shall be labeled and listed|by a
nationally recognized testing agency or other organization
that'is acceptable to the authority having jurisdictign, as
complies with UL 296. The units on which they are
installed shall comply with the provisions of this Standard.

CF-420 Fuel Train

See Nonmandatory Appendix B for typical fuel [train
diagrams.

CF-430 Filters or Strainers

Filters and strainers shall be installed upstream |from
the safety shutoff valve(s).

CF-440 Relief Valves

(a) A pressure relief valve shall be connected to & fuel
line in which pressure greater than system design pres-
sure may build up from the closing of any valve ih the
burner assembly or from oil heated by a preheatef.

(b) The relief llne from the relief valve shall dlSC harge

CF-450 Pressure and Temperature Switches

(a) All oil supplied to the main burner shall be super-
vised by a low oil pressure interlock switch for systems
greater than 20 gph (75.7 L/h) (except for rotary cup
burners), unless the oil pump is integral with the burner's
motor shaft, to cause a safety shutdown and lockout if oil
pressure falls below the manufacturer’s design pressure.
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(b) Atomizing media (air or steam) shall be supervised
by a low-pressure interlock switch to cause safety shut-
down and lockout if atomizing media pressure falls below
the manufacturer’s design pressure.

(c) A high oil-temperature supervisory interlock
switch shall be provided for all preheated oil systems
to cause a safety shutdown and lockout when the oil
temperature exceeds preset limits.

(d) For low oil- temperature superv151on an interlock
switch shattbe c
allow cir

fulation to re- establlsh preset oil temperature

CF-460

(a) Two approved safety shutoff valves or one safety
shutoff vglve and a nozzle cutoff valve integral to the fuel
unit shall be provided. The safety shutoff valves shall
conform|to UL 429. A nozzle cutoff valve integral to
the fuel ynit shall conform to UL 343.

It is recommended that whenever shutoff valves can
trap oil Between two valves or between a check valve
and safdty shutoff valve, a relief valve be used to
prevent hydraulic pressure increases in the line, as
trapped ¢il absorbs heat.

(b) A spfety shutoffvalve responding to pressure varia-
tions in a hydraulic or pneumatic remote control system
shall clos upon failure of pressure in the control system.

(c) The pressure rating of the safety shutoff valve shall
not be leps than the maximum pump pressure.

(d) Safety shutoff valves shall have a shutoff time not to
exceed that shown in Table CF-5.

Safety Shutoff Valves

CF-470

Preign
chambe

Oil-Fired Boiler Units, Purging

tion purging and postpurge of the combustion
and flue passages shall be provided as
follows ($ee Table CF-5):

(a) Fof boiler units that have a maximum nameplate
fuel inpyt rating greater than 3 gph (11.4 L/h) and
less than prequal to 7 gph (26.5 L/h), no purge is required.

(b) For boiler units that have a maximum nameplate
fuel inpyt rating greatersthan 7 gph (26.5 L/h) and
less than|or equal to 20,'gph (75.7 L/h), and where the
oil pumyp is driven-independently of the burner fan
motor, a purge shall provide no fewer than either

(1) four air-changes within 90 sec, or
(2) four_ air changes at not less than 60% damper
opening with h o cbening . ; on

(c) For boiler units that have a maximum nameplate
fuel input rating greater than 20 gph (75.7 L/h), a
purge shall provide

(1) four air changes at not less than 60% damper
opening with both damper opening and air flow
proven and

(2) a minimum postpurge of 15 sec

9N

(d) Boiler units that have a minimum nameplate fuel
input rating less than or equal to 35.7 gph (132.6 L/h)
utilizing burners labeled and listed by a nationally recog-
nized testing agency and designed with a fixed mechanical
stop to prevent the damper from going below an air flow
rate at least equivalent to that provided for combustion at
60% of the rated high-fire input are exempt from proving
damper opening.

Oil-fired boiler units having forced or induced draft
fans, or both, shall comply with one of the-following
for safety shutdown and lockout, or recycle, as applifable
(refer to Table CF-5):

(a) Combustion air proving shall be)provided for
having inputs greater than 3 gph (11.4 L/h) and less
or equal to 20 gph (75.7 L/h), ifthe fan is not integral
the burner motor shaft.

(b) Loss of combustien.air shall result in safety
down and lockout, orrecycle, for units having i
greater than 3 gph (1.4 L/h) and less than or ¢
to 20 gph (75.7L/h).

(c) Loss of.combustion air shall result in safety
down and legkout for units having inputs greater th
gph (75.7E/h).

units
than
with

shut-
puts
qual

shut-
n 20

CF-500 OIL-FIRED BOILER UNITS, SAFETY
CONTROLS

CF-510 Primary Safety Control

(a) Each main burner assembly shall be equipped| with
a primary safety control that will de-energize the shutoff
means upon loss of flame at the point of supervisipn.

(b) The response time of the primary safety control to
deenergize or deactivate the shutoff device shalJl not

exceed the values shown in Table CF-5.

(c) Primary safety controls shall be labeled and
by a nationally recognized testing agency.

(d) The main burner flame-establishing period
not exceed the values shown in Table CF-5.

(e) Primary safety controls shall require local m
intervention by an operator or service technician to reset.
Devices that can electrically reset without local manual
intervention, such as when power or control input to
the dev1ce is interrupted and then restored, shalll not

isted

shall

anual

CF-520 Automatic Ignition Devices

(a) Where automatically ignited pilots are used, the
pilot flame shall be proved prior to energizing the
main fuel supply means. Fuel to pilots shall be automa-
tically shut off if the pilot is not proved.

(b) The pilot type and flame-establishing period shall
meet the provisions shown in Table CF-5.

(18)
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(c) The application of direct spark ignition systems is
limited to boiler units having initial inputs less than or
equal to 20 gph (75.7 L/h).

(d) The fuel train to pilots shall meet the applicable
provisions of this Standard.

CF-530 Action on Flame Failure

Loss of main flame shall result in safety shutdown for all
oil-fired boiler units (refer to Table CF-2 and Table CF-5).

CF-800 ELECTRICALLY HEATED BOILERS
CF-810 General

Electrically heated boilers for steam or hot-water
service in sizes greater than 115 kW (approximately
400,000 Btu/hr) shall comply with the following
provisions:

(a) Electric resistance-type boilers shall be listed by a
nationally recognized testing agency as complying with UL

In addition, oil-fired boiler units shall also comply with
one pf the following for relight, recycle, or lockout as
applicable:

(a] Relight, if initiated within 0.8 sec upon loss of flame,
is permitted for units having inputs less than or equal to 3
gph {11.4 L/h) and using an interrupted pilot or direct
ignitjon system.

(b} Lockout is required for units having inputs greater
thanB gph (11.4 L/h) and less than or equal to 20 gph (75.7
L/h)] However, recycle is permitted, if a maximum 4-sec
flamg¢ failure response time is used.

(c) Lockout is required for units having inputs greater
than|20 gph (75.7 L/h).

CF-600 LOW FIRE START, GAS- OR OIL-FIRED
BOILER UNITS

CF-610 Low Fire Start

Bojiler units having inputs greater than 2,500,000 Btu}/
hr (7133 kW) (gas-fired) or a maximum nameplate_ fuel
inpuf rating greater than 20 gph (75.7 L/h) (oil-fired)
shall be equipped with an interlocked .daniper to
provjde for low fire starts. However, boiler'units that
are labeled and listed by a nationallyTecognized
testihg agency shall be accepted without'such interlocking
contyols.

CF-700 COMBINATION GAS+ AND OIL-FIRED
UNITS

CF-710 Burner Assemblies

Byrner assemblies having gas inputs greater than
400,p00 Btughr (117 kW) and oil inputs that have a
maxikmum nameplate fuel input rating greater than 3

gph [(114)L/h) shall comply with the provisions of
Part CEXBurner assemblies, as part of a boiler unit or sepa-

834.
(b) Electrode-type boilers shall conform to.the require-

ments of NFPA 70. Electrical supply to)the bqiler elec-
trodes shall be either

(1) single-phase, three-wir€ of three-ph
wire where boilers are designed-such that faulf
do not pass through the pressure vessel, the|pressure
vessel is electrically isolateéd’from the boiler electrodes,
and all exposed non-current-carrying metal parts
(including the pressure vessel, supply and return
piping) are grounded; or

(2) single-phase, two-wire or three-pha
wire where boilers are designed such that the
vessel containing the electrodesisisolated and e
insulated from ground.

hse, four-
currents

e, three-
pressure
ectrically

CF-900 COMBUSTION SIDE CONTROLS FOR
MODULAR BOILERS

CF-910 Gas Modular Boilers

The modules of gas modular boilers shall cothply with
CG-140(a).

Boiler units with field-installed gas burner agsemblies
and boiler units that do not comply with ANSI Z21.13/CSA
4.9 shall comply with the provisions for purgihg, safety
control timing, action on flame failure, loss of combustion
air, combustion air proving, and fuel supervisioh given in
Table CF-1 or Table CF-2, as applicable.

CF-920 Oil Modular Boilers

The modules of oil modular boilers shall comply with
CG-140(b).
Boiler units with field-installed oil burner agsemblies
and boiler units that do not comply with UL /26 shall
comply with the provisions for purging, safetly control
timing, action on flame failure, loss of combustion air,

rately, shall be labeled and listed by a nationally recog-
nized testing agency or other certifying organization
that is acceptable to the authority having jurisdiction
as complying with

(a) UL 795

(b) UL 296 or UL 726

D1

combustion air proving, and fuel supervision given in
Table CF-5.

CF-930 Electric Modular Boilers

The modules of electric modular boilers shall comply
with CG-140(c).


https://asmenormdoc.com/api2/?name=ASME CSD-1 2018.pdf

ASME CSD-1-2018

NONMANDATORY APPENDIX A
COMPARISON OF THIS STANDARD AND ANSI Z21.13/CSA 4.9

Where|
labeled :
meet the

permitted in ASME CSD-1, boilers listed and
s in compliance with ANSI Z21.13/CSA 4.9
requirements of this Standard when additional

trim equijpment is installed.

ANSI Z
for gas-fi
that reqy
burner u
the majo
automat

P1.13/CSA 4.9 is a performance-based standard
red, low-pressure steam, and hot water boilers
ires testing and design certification of boiler
hits by an approved testing laboratory. One of
" differences between the two standards is the
c ignition, maximum safety control timing

table. The ignition timing table as shown in ANSI

721.13/CQ
and timin
in design
must con
fication.

normal

delayed i
etc.). As

complian
shorter
allowed
units list

SA 4.9 reflects a wide range of ignition controls
g sequences. This permits the greatest flexibility
parameters; however, all boiler burner units
ply with the performance tests to obtain certi-
[hese performance tests include testing under
hnd abnormal operating conditions (e.g.,
bnition, temperature ranges, voltage variations,
h result, most boiler burner units listed as in
ce with ANSI Z21.13/CSA 4.9 generally have
gnition timings than the maximum times
by ANSI Z21.13/CSA 4.9. All boiler burner
ed and labeled under ANSI Z21.13/CSA 4.9

must be accompanied with installation instructionsy
ring the installer to ASME CSD-1 where jurisdic
require that the installation conform to_this’ Stan
The instructional requirements of ANSI Z21.13/CS
are a mandatory part of the standard:

ASME CSD-1 is a design-based standard for control
safety devices for automaticdlly fired boilers, W
includes high- and low-pressure boilers that arg
oil, or electrically fired “T'he automatic ignition
maximum safety controk’timings are generally sh
as no laboratory certification testing of the boiler]
is required. ASME/CSD-1 requires the manufacturg
controls and safety devices to provide detailed ing
tions for testing, maintenance, and service proceq
of controlsyand safety devices installed on boiler
coveredby this Standard. ASME CSD-1 requires the o
tion.6f'control systems and safety devices be tested b
installing contractor prior to release to the owner
All controls and safety devices covered by ASME (
must be accepted and listed for the intended se
by a nationally recognized testing agency, such as
not limited to, CSA, FM, or UL.

efer-
tions
dard.
A 4.9

s and
hich
gas,
and
rter,
unit
rs of
truc-
ures
units
bera-
y the
user.
SD-1
rvice
, but

o ko)
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NONMANDATORY APPENDIX B

as) TYPICAL FUEL TRAINS

Taple B-1 lists Figure B-1 through Figure B-8 with prop-
ertie as specified. Figure B-9 shows sizing of manifolded
lineq, and Figure B-10 shows safety shutoff valve
arrafgements.

Table B-1 Figure Index

Figure Burner Type Ignition Type Fuel Burner Pressure Input Range, Btu/hr
B-1 Atmospheric Piloted Gas Positive 400,000 < input < 2,500,000
B-2 Power Piloted Gas Positive 400,000 < input < 2,500,000
B-3 Power Direct Gas Positive 400,000 < input < 2,500,000
B-4 Power Piloted Gas Positive 2,500,000 < input < 5,000,000
B-5 Power Piloted Gas Positive 5,000,000 < input < 12,500,000
B-6 Power Piloted Gas Negative 400,000 < input < 12,500,000
B-7 Power Direct Gas Negative 400,000 < input < 12,500,000
B-8 Power Piloted 0il N/A 3 gph < input < 20 gph

o ko)
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Figure B-1 Typical Gas Fuel Train With Pilot Ignition System and Atmospheric Burners [Greater Than 400,000 Btu/hr
(117 kW) and Less Than or Equal to 2,500,000 Btu/hr (733 kW)]

To atmosphere

= — — —

ol T37 &

Gas input G J J
S
A M S m
’ ¢ @ DE | DE | A 5
: INote-(H el ]
]
! I

To atmosphere

M
L1

G
Sedimgnt trap R f 5 c burnér tubes
A i
D<] DE I | }—} To pilot burner

= m4nual valve

= orifice

= gag filter or strainer (if required)

= reljef valve (if required)

ledkage test port (if required)

= pipe cap

= pr¢ssure regulator

= safety shutoff valve

= safety shutoff valve with proof of closure

To atmospheric

~u I wamax
1]

GENERAL NOTE: Since boiler design may vary, ANSI Z21.13/CSA 4.9 does not contain a typical fuel train; however, through laboratory testing
procedured, ANSIZ21.13/CSA 4.9 does determine that safe lighting of the boilér will be accomplished. This Standard illustrates a typical fugl train
for boilers.[The specific fuel train diagram for boilers complying with ANSEZ21.13 /CSA 4.9 is supplied in the boiler manufacturer’s instrugtions.

NOTE: (1)|Alternate arrangement — T may be used in place of two S-type valves.

9A
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Figure B-2 Typical Gas Fuel Train With Pilot Ignition System [Greater Than 400,000 Btu/hr (117 kW) and Less Than or
Equal to 2,500,000 Btu/hr (733 kW)]

To atmosphere

Gas input

A SR 'TJl A B
'i > @ DE | DE D<] @—VTOmainburner

T ]
I T d
:n\lmp(mm |

I
! I

M To atmosphere

G
L R 4 c
Sediment trap A s |
> | | }—} To pilot burner

G To atmosphere
Ve

Gas input
s J J
1 Vl_l 5
- DA;} DE | DE | >A<} @—>
} + T To main burner
Note (2 9

! [Note (2)1 a9 :
M b DK s=—- !
L1 IS SV Ry !
Sediment trap : DE E @ !

F- ®l - -1 [Note (3)]
T R4 |
I
|

I
I
I
P - — ! [Note (3)]

To atmosphere

s
A
< @ L DE I | }—}To pilot burner

= manual valve

= firing rate valve

= orifice

= gas filter_onstrainer (if required)
= relief valve. (if required)

= leakage, tést port (if required)

= pipe, cap

={maih gas-pressure regulator

=nilat ra lc»r

piet-gas-pressureregulat
= safety shutoff valve

= safety shutoff valve with proof of closure
main gas-pressure regulator/safety shutoff combination valve
= main gas-pressure regulator/safety shutoff combination valve with proof of closure

STwaoamaw>

=~
[\
|

S<~9un
1

GENERAL NOTE: Since boiler design may vary, ANSI Z21.13/CSA 4.9 does not contain a typical fuel train; however, through laboratory testing
procedures, ANSIZ21.13/CSA 4.9 does determine that safe lighting of the boiler will be accomplished. This Standard illustrates a typical fuel train
for boilers. The specific fuel train diagram for boilers complying with ANSI Z21.13/CSA 4.9 is supplied in the boiler manufacturer’s instructions.

Lo N el
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Figure B-2 Typical Gas Fuel Train With Pilot Ignition System [Greater Than 400,000 Btu/hr (117 kW) and Less Than or
Equal to 2,500,000 Btu/hr (733 kW)] (Cont’d)

NOTES:

(1) Alternate arrangement — T may be used in place of two S-type valves.

(2) Alternate arrangement — W may be used in place of an S-type valve and V-type valve.
(3) Alternate arrangement — R; may be downstream of two S-type valves or a T-type valve.

o W
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Figure B-3 Typical Gas Fuel Train With Direct Ignition System [Greater Than 400,000 Btu/hr (117 kW) and Less Than or
Equal to 2,500,000 Btu/hr (733 kW)]

G To atmosphere
e

Gas input
E
Ry S J s J g P
L I el T
] : > > [><1 1 » To main
™~ : N T : A blrner
! [Note ()] [a_ 9 :
M e < ----- !
L1

Sediment trap

G To atmosphere
e

Gas input

E s U
i {;;} LF DET DE}DT D<] @LTonain

urner

L1

I
| 1
: 1
Sediment trap ! DE @ |
F- ——>E}—— - [Note (3)]
| i
I I
I I
I
I

= manual valve

= firing rate valve

= high gas-pressure switch

= low gas-pressure switch

= gas filter or strainer (if required)

= relief valve (if required)

= leakage test port (if required)

= pipe cap

= main gas-pressure.régulator

= safety shutoff valve

= safety shutoff valve with proof of closure

= main gasspressure regulator/safety shutoff combination valve
= main gas-pressure regulator/safety shutoff combination valve with proof of closure

S<uuElammowa

GENERALNOTE: Since boiler design may vary, ANSI Z21.13/CSA 4.9 does not contain a typical fuel train; however, through laboragory testing
procedures, ANSI ZZT.13/TCSA 4.9 does determine that safe ignting of the boiler will be accomplished. This standard 1fustrates a typical fuel train
for boilers. The specific fuel train diagram for boilers complying with ANSI Z21.13/CSA 4.9 is supplied in the boiler manufacturer’s instructions.

NOTES:

(1) Alternate arrangement — T may be used in place of two S-type valves.

(2) Alternate arrangement — W may be used in place of an S-type valve and V-type valve.
(3) Alternate arrangement — R; may be downstream of two S-type valves or a T-type valve.

Lo Xo
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Figure B-4 Typical Gas Fuel Train With Pilot Ignition System [Greater Than 2,500,000 Btu/hr (733 kW) and Less Than or
Equal to 5,000,000 Btu/hr (1465 kW)]
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Figure B-4 Typical Gas Fuel Train With Pilot Ignition System [Greater Than 2,500,000 Btu/hr (733 kW) and Less Than or
Equal to 5,000,000 Btu/hr (1465 kW)] (Cont’d)

GENERAL NOTE: Since boiler design may vary, ANSI Z21.13/CSA 4.9 does not contain a typical fuel train; however, through laboratory testing
procedures, ANSIZ21.13/CSA 4.9 does determine that safe lighting of the boiler will be accomplished. This Standard illustrates a typical fuel train
for boilers. The specific fuel train diagram for boilers complying with ANSI Z21.13/CSA 4.9 is supplied in the boiler manufacturer’s instructions.

NOTES:

(1) Alternate arrangement — T may be used in place of two S-type valves.

(2) Alternate arrangement — W may be used in place of an S-type valve and V-type valve.
(3) Alternate arrangement — R; may be downstream of two S-type valves or a T-type valve.
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Figure B-5 Typical Gas Fuel Train With Pilot Ignition System [Greater Than 5,000,000 Btu/hr (1 465 kW) and Less Than
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NOTE: (1) Alternate arrangement — R; may be downstream of an S-type valve and T-type valve.
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Figure B-6 Typical Gas Fuel Train With Pilot Ignition System and Negative (Zero Governor) Main Manifold Gas Pressure
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Figure B-7 Typical Gas Fuel Train With Direct Ignition System and Negative (Zero Governor) Main Manifold Gas
Pressure [Greater Than 400,000 Btu/hr (117 kW) and Less Than 12,500,000 Btu/hr (3 663 kW)]
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GENERAL NOTE: Since boiler design may vary, ANSI Z21.13/CSA 4.9 does not centdin a typical fuel train; however, through laboratory testing
procedured, ANSI Z21.13/CSA 4.9 does determine that safe lighting of the boiler will be accomplished. This Standard illustrates a typical fugl train
for boilers.[The specific fuel train diagram for boilers complying with ANSI Z21.13 /CSA 4.9 is supplied in the boiler manufacturer’s instrugtions.

NOTE: (1)|Alternate arrangement — Y may be used in place of an S:type valve and X-type valve.

Figure B<8 Typical Oil Fuel Train
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Figure B-9 Example for Sizing of Manifolded Lines Figure B-10 Typical Gas Fuel Train Safety Shutoff Valve
Arrangements for Multiple-Burner Boiler Units
Complying With CF-180(b)
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Option 1

GENERAL NOTES:
(a) Hlis a manifolded line, and its size is based on G + 50% of E + 50%
of F+50% of D. The pipe diameters of A and B are not considered.

(b) Djis a branch line to H, but it is also a manifolded line for A and B.
Thus, the diameter of D is A + 50% of B.
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= safety shutoff valve
safety shutoff valve with proof of closure
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GENERAL NOTE: Multiple-burner boiler unitis shown. Tqgtal capacity
is 5 MBtu/hr orless; individual burner capacity is less than|5 MBtu/hr.
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NONMANDATORY APPENDIX C
MANUFACTURER’S/INSTALLING CONTRACTOR’S REPORT FOR
ASME CSD-1

Certirication and Keporting (LG-500) tor Controls and Sarety Devices
(This form is a guideline and not part of ASME CSD-1-2018.)

Unit Manufacturer
Name
Address Zip
Telephone Fax
Unit Identification (Boiler)
Manufactufer's Model # Year Built
ASME Sectjon | Section IV Nat. Bd. #
uL # CSA #
Jurisdiction
Steam Hot Water
Maximum W.P. psig  Maximum W.P. psig
Minimum $afety Valve Cap. Ib/hr  Maximum Temp. °F
Minimum Safety Relief Valve Cap. Ib/hr or Bfu/hr
Boiler Unit| Description (type)
If Modular|(no. of modules)
Boiler Unit| Capacity (output)
Burner
Manufactufer Model
UL or CSA | Serial #
Fuels (as shipped)
Indicate Units (where not applicable, indicate “N/A”)

Gas Marfifold Pressure

0il Nozzle/Delivery Rresstre (at maximum input)

High Ga$ Pressure ‘Switch Setting

Low Oil PressuresSwitch Setting
Installationtocation—tifkmown)
Customer Name
Address
City State Zip
Telephone Fax

A A
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